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SUMMARY 
 
 
The growth in regional trade agreements has been considerable since the 1990s and has 
attracted a large amount of attention from researchers and trade policy makers. Many 
studies on the impact of regional trade agreements have documented the effects on 
members and non-members from regional trade agreements, for example, trade creation and 
trade diversion effects from participating in regional trade agreements and increasing or 
decreasing foreign direct investment (FDI) inflows of member countries. Because of these 
benefits, and in order to speed up economic cooperation with major trading partners, 
countries around the world increasingly pursue bilateral or regional trade and economic 
integration, including Australia and China. 
 
With a view of providing researchers and trade policy makers with a better understanding of 
the costs and benefits of participating in regional trade agreements over the past decades, 
this thesis adapts several empirical models to the cases of Australia and China and conducts 
four empirical analyses. The analysis is undertaken employing trade flow changes, foreign 
direct investment inflow changes, industry total factor productivity changes and specific 
commodity trade flow changes in Australia and China. It measures the benefits and losses of 
implementing regional trade agreements and investigates the economic and trade 
liberalization effects of participating in regional trade agreements.  
 
Firstly, the thesis introduces the gravity model in order to estimate the effect of regional trade 
agreements on trade flow changes, namely export and import changes for thirty-nine 
countries and areas from seven regional trade agreements, and in particular Australia and 
China’s export and import changes with its trading partners participating in the same regional 
trade agreements, using annual data from 1980 to 2004. The results show that trade creation 
and trade diversion effects do exist for members and non-members of regional trade 
agreements in this general trade analysis. The results further show that when considering 
China and Australia’s trade with their trading partners, China does experience an export 
creation effect in its intra-regional trade after China started to participate in APEC. Australia, 
on the other hand, has an import diversion effect, as it tends to import more from the other 
CER member. When only trade between Australia and China is considered, Australia’s 
participation in CER impedes its trade with China as export diversion effects and import 
diversion effects both occur. However, both Australia and China benefit from the trade 
creation effect in enlarging bilateral trade when both of them participate in APEC.  
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Secondly, an empirical analysis using a modified gravity model is undertaken to test the 
impact of regional trade agreements on foreign direct investment inflows to Australia and 
China. It comprises three separate estimations, namely an aggregate analysis of the thirty-
nine countries used in the trade flow study from seven regional trade agreements and two 
specific analyses of Australia and China as foreign direct investment host countries. The 
aggregate panel data model and Australian FDI analysis are carried out the data period from 
1980 to 2004 and 1985 to 2004 is used for Chinese FDI analysis. The results show that 
among the regional trade agreements studied, CER members tend to strengthen their 
bilateral foreign direct investment cooperation after the implementation of CER trade and 
investment liberalization.  
 
Thirdly, when trade liberalization progress and participation in regional trade agreements are 
further examined for their impact on industry total factor productivity growth, the findings 
show that industries with comparative trading advantages in both Australia and China tend to 
improve their total factor productivity upon liberalizing trade both bilaterally and multilaterally. 
However, those industries with comparative disadvantages need more protection against 
severe foreign competition. This study uses data from 1974-75 to 2004-05 for the Australian 
market sector analysis, from 1968-69 to 1990-2000 for the Australian manufacturing industry 
analysis, and from 1987 to 2003 for the Chinese industry analysis. 
 
Finally, the thesis investigates the impact of regional trade agreements on bilateral 
commodity trade between Australia and China using data from 1979 to 2004. A similar 
gravity model to that of the trade flow study is used in this analysis, with the introduction of a 
GDP per capita variable to capture the effect of increasing consumers’ income on their 
consumption of particular goods and products type based on product and production 
characteristics. Not only are ten broad commodity classifications considered in the analysis, 
but also some detailed four-digit commodity classifications described in the Standard 
International Trade Classification. The results show that trade liberalization and participation 
in regional trade agreements in both Australia and China are important factors that affect 
Australia’s major commodity exports to and imports from China. 
 
Although the issues of the impact of regional trade agreements on trade flows, foreign direct 
investment have been addressed in previous literature, the major contribution of this thesis is 
the investigation of these issues specifically in Australia and China, together with the studies 
of the effect of regional trade agreements on industry total factor productivity improvement 
and specific commodity trade changes. Due to the increasing pursuit of bilateral and regional 
trade and economic cooperation in Australia and China, the results of this thesis are of 
particular importance to both countries in their foreign trade and economic strategies. 
  
3 
 
 
 
 
 
 
 
 
Chapter 1  
 
INTRODUCTION 
 
 
 
This thesis examines the impact of regional trade agreements on economic growth and 
productivity. In particular, it examines the effects of regional trade agreements (RTAs) on 
China and Australia. It not only considers the impact of regional trade agreements including 
these countries, but also the effects of other trade agreements, such as Canada-United 
States Free Trade Agreement, on economic welfare in Australia and China.  
 
The study is carried out over the period from 1969 to 2004.  For some of the investigations 
the data is not available until 1980 or 1986, and in some cases even later.  These time 
periods are chosen purely on the basis of data availability, with the longest possible time 
period being investigated. 
 
This study has three main objectives. The first objective of this study is to examine the effect 
of RTAs on trade flows to determine their trade creation and trade diversion effects. The 
effects both on total trade and detailed commodity trade are considered. The second 
objective is to examine the effect on FDI in both Australia and China. The third objective is to 
examine the effect of RTAs on productivity. As for productivity these effects are considered 
not only for the total market, but also for particular individual industries. 
 
This is an empirical study that aims to measure the impact of RTAs using econometric 
models. These models include the gravity model, discussed in detail in Chapters Three and 
Four, and a modified production function, discussed in Chapter Six. These models not only 
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measure whether there has been a positive or negative impact of RTAs but also provide and 
estimate the size and importance of these effects. 
 
The thesis starts by looking at the impact of RTAs on trade flows and foreign direct 
investment. It investigates the effect of RTAs on Australia and China’s trade with each other 
and also with their other trading partners. Both trade diversion effects and trade creation 
effects are estimated. This is done using the gravity model. This methodology has been used 
by Aitken (1973), Aitken and Lowry (1973), Braga, Sadafi and Yeats (1994), Clarete, 
Edmonds and Wallack (2003), Endoh (1999), Soloaga and Winters (2001), Ghosh and 
Yamarik (2004) among others. 
 
In investigating trade flows, initially total trade is considered. Following this, total trade is 
broken down into ten broad commodity categories based on the Standard International Trade 
Classification (SITC). The thesis then looks at more detailed commodity classifications of 
particular importance to trade between Australia and China. Again a modified gravity model 
is used. 
 
Foreign direct investment (FDI) is also investigated. The effect of RTAs for a set of thirty-nine 
countries on FDI inflows is first estimated; then the effect of RTAs on Australia and China’s 
FDI inflows is investigated. A modified gravity model is used that has been utilized by 
Nankani (1979), Brainard (1997), Frenkel, Funke and Stadtmann (2004) as examples. 
 
Using the gravity model, a substantial previous research has been done on trade creation 
and trade diversion effects from participating in RTAs that are established through out 
Europe, North and South America, East Asia and Australasia from the earliest 1950s to the 
latest 1990s. However, trade effects particularly for Australia and China from joining RTAs 
are not considered in the literature. Furthermore no estimate of the impact of RTAs on 
detailed commodity trade between Australia and China has been done, to the author’s best 
knowledge.  
 
Studies on the determinants of FDI using the modified gravity model have been done in few 
literatures. They focus on capital flowing out from some major industrialized countries to a 
set of developing countries as well as developed countries. Their studies either cover one 
specific year for cross section analysis or a time series panel data analysis over the period 
1990s such as Frenkel, Funke et al. (2004) or to the end of 1967 such as Nankani (1979). 
Most of these studies cover both home country and host country factors with an additional 
distance factor. However, different trade liberalization concepts have been adopted in this 
study and RTAs variables are also introduced to capture their impact on FDI flows. Unlike 
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previous literature, this thesis concentrates on the study of FDI inflows to Australia and China 
particularly, the role of trade liberalization and participating in RTAs in determining FDI flows 
of these two countries. More detailed information about previous literature on these topics is 
discussed in Section 3.2.7 for total trade flows and Section 4.2.5 for FDI flows. 
 
The most important impact of the RTAs is not so much the changes of increases in trade 
flows and FDI, but their impact on growth in productivity. This thesis investigates changes in 
total factor productivity (TFP) growth for industries in both Australia and China. It starts by 
looking at the whole market sector, which includes manufacturing, mining and the services 
sector for Australia and for China manufacturing, mining and electricity generation are 
included. The next stage is to look at particular manufacturing sectors of importance to 
Australia or China and estimate the change in productivity growth attributable to RTAs.  A 
modified production function is used to measure these changes. The development of this 
model is given in Chapter Six. 
 
For Australia figures on total factor productivity are readily available from the Australian 
Bureau of Statistics (ABS). However, this data is not available for China. To overcome this 
problem, industrial output, capital input and various labour statistics are obtained from China 
Statistical Yearbooks, and total factor productivity growth figures are calculated from these in 
Chapter Five. 
 
The Economic Planning Advisory Commission (1996), Oczkowski and Sharma (2001), 
Chand (1999), Mahadevan (2004) are some of the few researchers that focus their studies 
on Australian total TFP or industrial TFP from the late 1960s to the early 1990s. However, 
TFP is not considered as a dependent variable in their studies except for Mahadevan (2004). 
Furthermore, some trade liberalization measurements and RTAs are not used to explain TFP 
growth in Australia. Thus, this thesis focuses on explaining the role of trade liberalization and 
participating in RTAs on Australian industrial TFP growth, which covers the period from the 
late 1960s to the early 2000s. 
 
Very little research of the impact of trade liberalization and joining RTAs on TFP growth has 
been done for Chinese industries. Previous literature concentrates more on the calculation of 
different concepts of productivity. Therefore, this thesis focuses on estimating the role of 
trade liberalization and participating in RTAs on Chinese industrial TFP growth to fill the hole 
that earlier studies do not cover. More detailed information about previous literature on this 
topic is discussed in Section 6.1.3. 
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The detailed research questions considered are: (1) Do trade creation and trade diversion 
effects exist for Australia and China from participating in regional trade agreements? (2) Are 
there any trade creation and trade diversion effects when Australia or China’s trading 
partners participate in regional trade agreements? (3) Is there any impact on Australia and 
China’s FDI inflows when they participate in regional trade agreements or their FDI source 
countries participate in regional trade agreements? (4) How large is China’s industrial 
productivity? (5) Has Australia and China’s industrial productivity improved since they 
participated in regional trade agreements? (6) Has the commodity trade between Australia 
and China been affected by either country’s participation in regional trade agreements? 
 
As well as filling the currently existing gaps in the literature on the effect of RTAs on Australia 
and China, this thesis aims to contribute to the discussion on the benefits of free trade versus 
protection. This is important in the current political climate that sometimes favours free trade, 
but often imposes protection through measures such as tariffs, quotas and subsidies. The 
recent failure of the Doha Round of World Trade Organization (WTO) negotiations is an 
example of the difficulty of implementing trade liberalization. 
 
This thesis consists of nine chapters. Chapter Two is a background chapter. It gives an 
overview of the progress in trade liberalization in Australia and China and their efforts in 
participating in regional trade development. It also outlines the various trade agreements in 
operation that are studied in this thesis and finally provides a literature review considering the 
role of regional trade agreements in stimulating trade, FDI in RTAs member countries and 
total factor productivity growth. 
 
Chapter Three to Chapter Eight are the core chapters of this thesis, focusing on empirical 
studies of the impact of regional trade agreements on three parts, namely trade flows, foreign 
direct investment inflows and total factor productivity growth changes. Chapter Three studies 
the impact of regional trade agreements on bilateral trade developments among members 
and non-members. This chapter estimates the effect of RTAs on total trade, Australia’s trade 
with its trading partners, China’s trade with its trading partners and bilateral trade between 
Australia and China. Chapter Four estimates the effect of the formation and implementation 
of regional trade agreements on foreign direct investment inflows to Australia and China. 
Chapter Five gives a calculation of Chinese industrial TFP and the contribution of factors 
inputs to output for both Australian and Chinese industries. Chapter Six studies whether the 
formation of RTAs has any effect on industrial TFP growth in Australia and China. Chapters 
Seven and Eight study the impact of regional trade agreements on commodity trade between 
Australia and China on SITC one-digit basis and four-digit basis respectively. Chapter Nine 
presents the conclusions and recommendations for future research directions. 
  
7 
 
 
 
 
 
 
 
 
Chapter 2  
 
BACKGROUND AND LITERATURE REVIEW 
 
 
This chapter is an overview of trade liberalization conducted and implemented by Australia 
and China, especially progress in liberalizing the protected domestic markets and pursuing 
freer trade. Furthermore, this chapter includes a brief overview of Australia and China’s 
approaches to regional trade integration. It describes the background of the current 
development of regional trade agreements (RTAs) and seven RTAs that are used in the 
following chapters. Finally this chapter reviews previous literature that examines the effects 
of participating in RTAs on trade flow changes, foreign direct investment (FDI) changes and 
productivity growth. 
 
Section 2.1 studies Australia’s trade policy and trade liberalization progress. Section 2.2 
introduces China’s trade policy and trade liberalization progress. Section 2.3 looks at the 
bilateral trade and economic cooperation between Australia and China. Section 2.4 
introduces background of the development of RTAs. Section 2.5 reviews the literature on the 
role of RTAs on trade flows, FDI flows and productivity growth. 
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2.1 AUSTRALIA’S TRADE LIBERALIZATION PROGRESS 
AND REGIONAL TRADE COOPERATION 
 
Australia has changed from one of the most protected countries in the world into one of the 
most open countries during the twentieth century (Vines 1995). Its trade policy has gradually 
changed from protectionism to trade liberalization in unilateral, regional and multilateral 
levels. 
 
2.1.1 Protectionism period 
 
From the mid nineteenth century, especially during the gold rushes period, Australia began to 
introduce higher protection policies for its domestic manufacturing industries, which had 
encountered severe competition from imports from Great Britain (Vines 1995). This 
protection was mainly implemented in Victoria while in New South Wales free trade 
dominated. Although various concepts of foreign trade, that is trade protection versus trade 
liberalization, were adopted by different political parties who followed their own political 
agenda before 1900, a consensus was finally arrived at among all parties to adopt 
protectionism in Australia’s foreign trade from the 1900s (Anderson and Garnaut 1987). 
 
After Federation in 1901, Australia introduced the first protective tariff in 1907-1908, which 
was called Lyne Tariff (Anderson and Garnaut 1987). The average tariff level was then 
increased sharply twice, to around 20 percent in the immediate period after the World War I, 
and then surged to around 30 percent during the Great Depression in the late 1920s. As a 
result, Australia had the second highest tariff rates among industrialized countries in the 
1920s, ranking immediately after the United States (Anderson and Garnaut 1987).  
 
After the World War II, the Australian average tariff rate was raised again. Other 
industrialized countries reduced their tariff rates for manufactured goods significantly during 
the 1950s and 1960s. Australia did not follow suit as it could not benefit from other countries’ 
tariff reduction because of its heavy dependence on exports of agricultural products, which 
encountered serious protection in most of its trading partner countries’ domestic markets 
(Anderson and Garnaut 1987). Moreover, quantitative restrictions were introduced in the 
1940s, and strengthened in the 1950s, and these policies were even more important in 
limiting imports than pure tariff rates (Anderson and Garnaut 1987). Although in the 1960s 
some non-tariff barriers were reduced or removed, such as import quotas, restrictive tariff 
rates equivalent to non-tariff barriers were introduced instead. Thus the protection level was 
not reduced significantly. Therefore, Australia’s average protection remained high compared 
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to other industrialized countries, and Australia was the most protected country among these 
in 1970. 
 
2.1.2 Liberalization progress 
 
2.1.2.1 Tariff reduction 
 
The turning point of Australia’s attitudes towards import protectionism was 1973 when 
Australia started its first across-the-board major tariff reduction. Not only were the tariff rates 
for all commodities reduced substantially by 25 percent, but also political attitudes toward 
protectionism had changed in favour of a freer trade in the future. Later in January 1977, by 
implementing the outcomes of the Tokyo Round of the General Agreements of Tariffs and 
Trade  (GATT) negotiations, further tariff reductions were made in some selected industries, 
including a range of agricultural products and materials (Anderson and Garnaut 1987). As a 
result, the average effective rate of protection for the affected industries was at least a third 
lower than the 1975-76 period. 
 
2.1.2.2 Tariff increases for specific manufacturing products 
 
Although Australia began to liberalize its trade, it did increase its protection for some specific 
industries to some extent by various means, such as increasing tariff rates, imposing import 
quotas, introducing currency devaluation and export incentive policies. These were 
principally implemented for two kinds of industries: textile, clothing and footwear (TCF) and 
motor passenger vehicle (MPV).  
 
An exception to 1973 tariff reduction existed. Although import duties for other manufactured 
products were lowered from the 1970s, the average protection for textiles, clothing and 
footwear products, and motor vehicles and their parts actually increased. As Anderson and 
Garnaut (1987) pointed out, the nominal rate of protection for clothing and footwear 
increased from around 50 percent in 1970-71 to nearly 90 percent in 1982-83; the nominal 
rate of protection for motor vehicles and parts rose from around 35 percent in 1970-71 to 
around 55 percent in 1982-83. However, at the same time, the nominal rate of protection for 
other manufactured goods was decreased from around 21 percent in 1970-71 to as low as 
12 percent in 1982-83. Additionally, the effective rates of assistance to TCF and motor 
vehicles and parts manufacturing industries were also increased and maintained at a higher 
level than other manufacturing industries during the mid and late 1970s and the early 1980s. 
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Not only was import tariff protection raised for TCF and motor vehicles and parts, but also 
import quotas were applied, which strengthened the effective assistance to these industries. 
Those import quotas were applied mostly between 1974 and 1976, and further extended in 
1977 and 1978. Later in 1980, the quota arrangements for clothing, footwear and some 
textile products were continued for another seven years from January 1982, with a two 
percent yearly average expansion of the size of the quota plus the whole estimated 
expansion in domestic demand in quota levels. 
 
2.1.2.3 Export incentive policies 
 
Export incentive schemes were introduced in the late 1970s to encourage domestic 
manufacturers to export more. This policy indirectly increased the effective rate of assistance 
to these industries by one percentage point (Anderson and Garnaut 1987).  
 
The devaluation of the Australian dollar also stimulated Australia’s exports. A large 
devaluation of the Australian dollar was made by the government in January 1977. 
Furthermore, the Australian dollar began to float in December 1983 and exchange controls 
were eliminated. As a result the Australian dollar was devalued by more than 35 percent over 
the period 1985-1987 (Oczkowski and Sharma 2001).  
 
2.1.3 Australia’s approach to trade cooperation 
 
2.1.3.1 Imperial preference period 
 
After Federation, Australian trade policy was based on imperial preferential links with Great 
Britain. Based on the historical relationship with Great Britain, Australia began to apply 
preferential tariffs to British products based on the Ottawa Agreement signed in 1932. In 
addition Australia enjoyed a secure market for its agricultural products exported to Britain 
(Capling 2001). The implementation of the imperial preferential trade system resulted in a 
British regional trade bloc accompanied by other discriminatory regional trade blocs 
controlled by the United States, France and other major economic giants. As a result, 
Australia put its trading emphasis on Great Britain, ignoring other countries outside the 
imperial trade bloc. 
 
However, after World War II, due to the formation of the GATT and Britain’s efforts to support 
its agricultural production, the importance of British market for Australia declined by the mid 
1950s (Capling 2001). Australia suffered significantly from Britain’s reduction in imports of 
Australia’s agricultural products and had to develop other export markets instead. A revision 
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of the Ottawa Agreement was thus required from Australian side. In June 1956 two countries, 
Australia and Great Britain, began to negotiate the revision of the Ottawa Agreement. By 
November 1956 when a new agreement was finalized, Australia successfully reduced the 
obligatory preference margins on British imports, lowering them from around 17 percent to 
ten and 7.5 percent. This new agreement enabled Australia not only to import more cheaply 
from Great Britain, but also to import capital goods more cheaply from other major trading 
partners, including the United States, West Germany and Japan. Moreover, it gave Australia 
opportunities to reduce its most favoured nation levels, which provided Australia more 
strength in negotiating with other countries. However, the problem of Australia’s reduction in 
wheat exports to Britain was not solved and Australia could not guarantee its major wheat 
export markets (Capling 2001). 
 
However, in 1973, when the British Government decided to join the European Community, 
Australia reacted by reducing British preferences from that year and finally removed them in 
1980.  
 
2.1.3.2 Multilateral trade liberalization 
 
From the end of British preference era until now, Australian trade policy has been based on a 
declared preference for the multilateral route to trade liberalization through the GATT and the 
World Trade Organization (WTO) (Lloyd 2001).  
 
After World War II, in order not to return to the discriminatory regional trade blocs (including 
the imperial preferential trade blocs of the British Commonwealth countries) existing before 
the war, the United States proposed establishing a multilateral trading system to eliminate 
imperial preference and reduce industry protection. At first Australia was not as enthusiastic 
as the United States, as Australia was more interested in trading with countries in the British 
imperial preferential trade system. However, the government realized that relying wholly on 
the British market could make it difficult for Australia to increase its trade with other important 
trading partners such as the United States and Japan for its agricultural and raw material 
products. Therefore, Australia changed its attitudes and participated in the negotiations 
hoping to penetrate their desired markets (Capling 2001). 
 
Australia then actively participated in negotiations towards an International Trade 
Organization (ITO), aiming to penetrate other countries’ markets and protect its 
manufacturing industries at the same time. Although the ITO could not be established 
because it was not approved by the United States, the GATT was formed instead to carry out 
the negotiation outcomes in the late 1940s. Australia had achieved its goals by the 
foundation of the GATT, including that compensation would be provided for withdrawing from 
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the imperial preferential system, the right to use protective tariffs for its manufacturing 
industries, to maintain good domestic economic development, especially in realizing full 
employment, to protect its external trade balance and maintain its primary industrial 
production. 
 
2.1.3.3 Regional and bilateral trade cooperation and liberalization  
 
Although Australia still adheres to multilateral trade liberalization regulation, it realizes the 
importance of regional and bilateral trade cooperation, which influences its trade policy and 
strategy to pursue regional and bilateral trade arrangements. In recent years, as a 
supplementary approach to multilateral and unilateral trade liberalization, regional and 
bilateral trade cooperation has become important to Australia’s foreign trade policy.  
 
As a result, Australia began to pursue regional trade cooperation in the 1980s, during which 
period Australia signed a closer economic relationship (CER) agreement with New Zealand. 
Later, Australia tried to focus on its major trading partners and pursued closer bilateral or 
regional trade and economic cooperation in North America, South America and East Asia. 
Recently, Australia has adopted the trade policy of a “competitive liberalization” strategy, 
which supports Australia in developing its trade relations and investments with other 
countries on multilateral, regional and bilateral trade fronts (Vaile 2003a; Vaile 2003b). 
According to the Minister for Trade – Vaile’s speech at the APEC Business Forum in 2003, in 
addition to attending the WTO, Asia-Pacific Economic Cooperation (APEC) and CER, 
Australia has been actively involved in further developing regional integration. Consequently, 
by the end of the twentieth century and the early of the twenty-first century, Australia signed 
several bilateral free trade agreements with countries in the Asia-Pacific areas. This section 
gives an overview of Australia’s approach in regional and bilateral trade cooperation. 
 
(1) Free trade agreement with New Zealand 
 
By participating in the Australia-New Zealand Closer Economic Relations Trade Agreement 
(CER), Australia has strengthened the close economic and trade relationship with New 
Zealand. After CER entered into force, trade between Australia and New Zealand developed 
at an impressive speed. The overall merchandise trade between Australia and New Zealand 
increased by around 26 percent in 1984 just after the introduction of CER. From 1980 to 
2005, the average growth rate of Australia’s total trade with New Zealand was around 20 
percent, which was nearly four percentage points higher than the growth of Australia’s total 
trade with the world. Currently, considering both trade in goods and services, New Zealand 
has become Australia’s sixth largest export market and seventh largest import source 
country. New Zealand was also Australia’s third largest investment market in 2005.  
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Australia and New Zealand have broadened the scope of the CER agreement and pushed its 
implementation through three general reviews since its formation. All tariffs and quantitative 
restrictions related to trade in goods were eliminated from 1990. Trade in services was also 
covered in the agreement, especially in the 1988 CER Trade in Services Protocol, of which 
stimulates free trade in services except for those regulated by either government. 
Furthermore, a range of non-tariff measures that affect the free flow of goods and services, 
including those relating to quarantine and customs issues, standards and business laws, 
were dealt with. 
 
(2) Trade and economic cooperation with APEC members 
 
Australia is one of the original members of APEC that was established in 1989. Australia’s 
proposal to establish APEC is a result of the requirement for its economic and trade 
development. As Australia has given up its preferential trade relationship with Great Britain, 
Australia needs to develop new markets for its agricultural products such as the East Asian 
and North American markets. The GATT at that time could not help solve the problem 
although Australia tried through the Cairns Group. Regional cooperation especially in 
agricultural area will help Australia in its further trade development.   
 
After APEC was formed, Australia not only maintained and implemented its commitments to 
APEC’s trade liberalization, but also tried to keep other members actively involved in APEC 
issues to ensure the success of APEC and achieve trade goals for each member.  
 
By including East Asia and the USA as members, APEC has become Australia’s most 
significant regional trade and economic cooperation organization, as claimed by the 
Department of Foreign Affairs and Trade of Australia “APEC has become our region’s 
leading forum” (DFAT 2004). Australia then can strengthen its regional links and pursue 
trade and economic relationships with other members.  
 
(3) Free trade agreement with the USA 
 
Australia finalized the negotiations with the United States on February 8, 2004 after eleven 
months of talks between the two countries and signed the Australia-United States Free Trade 
Agreement (AUSFTA). The agreement entered into force on January 1, 2005. The AUSFTA 
not only aims to reduce restrictions to current trade, but also aims to establish a more 
transparent environment for bilateral business activities. 
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From the very beginning of the implementation of AUSFTA, the USA tariffs for many 
agricultural products and 97 percent of all manufactured products were eliminated; while 30 
percent of the USA tariffs on textiles and apparel were eliminated, leaving the rest gradually 
eliminated by 2015; 25 percent of the USA tariffs on light commercial vehicles and 2.5 
percent the USA tariffs on passenger motor vehicles were eliminated from January 1, 2005. 
Moreover, non-agricultural goods will be traded freely by 2015. Service providers from each 
country were granted national treatment in the other country’s domestic services market. A 
better investment environment including non-discriminatory treatment for the other country’s 
investors will be established according to AUSFTA. Australian companies were also allowed 
to bid directly without discrimination in favour of the USA domestic suppliers and suppliers 
from other 60 designated countries (approved by the USA government) in the USA 
government procurement market at the national level and more than 30 states (Austrade 
2006). 
 
(4) Free trade agreement with Singapore 
 
Australia and Singapore decided to launch a free trade negotiation in November 2000 at the 
APEC Leaders’ Meeting. Later on February 17, 2003 the two countries signed the Singapore 
-Australia Free Trade Agreement (SAFTA), which entered into force on July 28, 2003. 
 
Being the first bilateral free trade agreement after the 1983 CER with New Zealand, Australia 
and Singapore eliminated all tariffs from the very beginning of SAFTA’s implementation in 
2003 for each country’s exports to the other (Austrade 2007b). All services trade that each 
country will consider liberalizing is listed clearly in the Agreement; the remaining trade in 
services will provide each country’s services suppliers with the same national treatment as 
their domestic service suppliers. In addition, investment environments in both countries are 
more transparent and investors are permitted national treatment that allows them to compete 
freely with local investors. 
 
(5) Free trade agreement with Thailand 
 
Australia successfully concluded negotiations on Australia-Thailand Closer Economic 
Relations Free Trade Agreement (CER-FTA) on October 19, 2003. The Thailand-Australia 
Free Trade Agreement (TAFTA) came into force on January 1, 2005. TAFTA covers a wide 
range of manufacturing products, especially passenger motor vehicles, agricultural products 
such as dairy products, meat, wheat and key fruit and vegetables. It also provides a strong 
foundation for expansion in the services sector and two-way investment.  
 
  
15 
 
By the time the Agreement was implemented in 2005, Thailand’s high tariffs for Australian 
products were immediately reduced for more than half of its tariff lines both in agricultural 
products and manufactured goods. For example, tariffs on large passenger vehicles and 
goods vehicles were eliminated, 50 percentage points reductions in tariffs were made to 
smaller vehicles, and 22 percentage points reductions to all automotive parts and 
accessories. Most of the remaining tariffs after this immediate reduction and elimination will 
be gradually eliminated by 2010, ten years earlier than Thailand will liberalize its trade with 
APEC members as a developing country (DFAT 2003a). Tariffs on some agricultural 
products will be phased out by 2015 for wine products or 2020 for meat products (Austrade 
2007a). The Agreement additionally improves the business environment for trade in services 
and bilateral investment as well as business mobility.  
 
(6) Free trade considerations and negotiations with other countries 
 
Besides engaging in the above bilateral free trade agreements, Australia is also negotiating 
and considering negotiations for future free trade agreements with other countries. These 
include the following approaches. 
 
In 1999 the Association of Southeast Asian Nations (ASEAN) and CER Ministers agreed to 
examine the feasibility of establishing an AFTA -CER free trade area by 2010 (DFAT 2000), 
of which AFTA is ASEAN Free Trade Area. Later on September 14, 2002, Australia founded 
a closer economic partnership with ASEAN and New Zealand, which is AFTA-CER Closer 
Economic Partnership (AFTA-CER CEP), aiming to cooperate with each other in economic 
issues more deeply. The negotiation towards the ASEAN-Australia-New Zealand Free Trade 
Agreement began in February 2005 and is being currently undertaken. The future FTA is 
regarded as a complement to the existing FTAs with Singapore and Thailand, and Australia’s 
FTA negotiations with Malaysia. The agreement will also cover the areas of trade in goods, 
trade in services and investment facilitation. 
 
On April 7, 2005 Australia agreed to commence a free trade negotiation with Malaysia (DFAT 
2006a). Malaysia is an important trading partner for Australia, ranking the second largest 
trading partner of the ASEAN members. The future free trade between the two countries will 
not only provide Australia and Malaysia with much more open market access to each other, 
but also contribute to the success of the AFTA-CER free trade agreement in the future, 
improving trade and economic integration between South East Asian countries and CER 
members. 
 
On December 6, 2006 Australia agreed to conduct a joint study on a possible free trade 
agreement with the Republic of Korea (DFAT 2006d). Trade with Republic of Korea was 
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another growth area for Australia. The average annual growth rate of total trade, exports and 
imports all went above 12 percent, 4.2, 4.25 and 4.73 percentage points higher than that of 
the world respectively. 
 
Japan became Australia’s major trading partner after World War II and since then has 
remained one of Australia’s most important trading markets. By the mid 1950s Japan 
became Australia’s largest export market for wool and an important export market for other 
agricultural goods. The growing trade relationship pushed Australia to cooperate more with 
Japan in order to compensate for its loss from its traditional British market. The 1957 
Australia-Japan Agreement on Commerce reflected Australia’s wish as well as Japan’s. 
Australia eliminated its discriminatory regulations on Japan’s products, and Australia secured 
its exports to the Japanese market for wool, wheat, sugar and barley products. In 1963 after 
a re-negotiation of the trade treaty, Australia applied its GATT obligations to Japan. The two-
way trade relationship was then further strengthened (Capling 2001). Australia signed the 
Trade and Economic Framework with Japan in July 2003. In December 2006 both countries 
agreed to negotiate a free trade agreement starting from early 2007. The bilateral FTA 
negotiations concentrated on facilitating a transparent business environment for commodity 
trade, services trade and investment. 
 
Australia decided to start bilateral negotiations aiming to establish a free trade agreement 
with Chile on December 8, 2006. Chile ranked as Australia’s third largest trading partner in 
Latin America in 2005, in which year bilateral trade in goods and services amounted to 423 
million Australian dollars (DFAT 2006b). 
 
On June 21, 2006 the Australian government announced it would negotiate a free trade 
agreement with the Gulf Cooperation Council (GCC), of which Bahrain, Kuwait, Oman, Qatar, 
Saudi Arabia and the United Arab Emirates are members. GCC is an important and growing 
market for Australian exports, in particular it is Australia’s largest export market for 
passenger motor vehicles (DFAT 2006c). Australia will not only seek to liberalize commodity 
trade with the GCC, but also pursue the establishment of a more transparent and open 
investment and services trade market for both. 
 
It is worth noting that among the above bilateral free trade agreements (FTAs) and proposed 
bilateral FTAs under negotiation, Australia seems to concentrate more in the East Asian area. 
In 2002, statistics show that 46 percent of Australian merchandise exports were destined for 
the East Asian countries. To be more precise, China imported seven percent of Australia’s 
total exports, Japan imported 19 percent, Korea imported eight percent and ASEAN as a 
whole imported 12 percent (DFAT 2003b). Compared to other regions, Australia seems to 
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have stronger trade relations with the East Asian countries than that with the United States of 
America, the European Union and New Zealand. This perception sends a strong message 
and is interpreted as a strong “country bias” by Australia. Furthermore, Southeast Asian 
countries have become important trading partners for Australia since the 1970s when those 
countries, especially the newly industrializing countries, achieved great development in their 
domestic economies and gained much more importance in international trade (Anderson and 
Garnaut 1987). Lloyd’s (2001) recommendation that Australia “should consider developing 
new bilateral or regional trade arrangements with countries in East Asia” has now become a 
reality. Trade relationships between Australia and East Asian countries within regional trade 
agreements have been a highlight of recent years.  
 
2.2 CHINA’S TRADE POLICY AND TRADE LIBERALIZATION 
PROGRESS  
 
2.2.1. Before economic and trade reform 
 
China’s trade reforms began as a part of domestic economic reforms in 1979. Before the 
economic reforms, the Chinese economy was a centrally planned economy with its goals of 
products supply and demand totally controlled by central and local governments. The state-
owned enterprises (SOEs) comprised about three-fourths of industrial production in the total 
economy, leaving the rest to collective enterprises. Hardly any private enterprises or foreign-
owned enterprises could be found before 1979 (Morrison 2005).  
 
Foreign trade, which was regarded totally as a servant of the domestic economy, was 
determined by the central economic planning system as well. Exports were regarded as a 
tool to obtain foreign currencies to support imports of goods that were in short supply, 
demanded by manufacturing or could not be produced within China, such as raw materials, 
machinery and equipment and other intermediate goods (Lardy 2002; Morrison 2005). Most 
of the goods destined for exports and imports were managed by state-owned foreign trade 
companies. Because domestic prices and exchange rates were centrally controlled and did 
not reflect market prices, they were not determinants of export prices. As a result 
manufacturers were not stimulated to produce more products for exports. On the other hand, 
domestic production did not confront severe competition from imports as it was protected by 
trade barriers, including tariff duties and subsidies. Before the trade reform period, China’s 
exports and imports developed slowly, and did not show its comparative advantages in 
exported goods (Lardy 2002).  
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When most of the countries around the world benefited from the rapid trade development 
after World War II, China hardly benefited at all. Indeed China’s trade grew very slowly. Its 
share of world total trade dropped dramatically from 1.5 percent in 1953 to 0.6 percent in 
1977 (Lardy 2002).  
 
2.2.2 Trade reform 
 
Trade reforms from 1979 tended to facilitate imported goods access to the Chinese market, 
including reducing import tariffs and restricting and eliminating non-tariff barriers. As a result, 
the previous centrally-planned trade system gradually changed to “decentralized, market-
oriented transactions” system (Lardy 2002). 
 
2.2.2.1 Tariff reduction 
 
Import tariffs remained high throughout the 1980s. The new customs regulations passed in 
1985 reduced the average import tariff to 43.3 percent from the highest rate of 55.6 percent 
in 1982. The 1990s saw a great step in import tariff reduction. Although import tariffs 
fluctuated a little and remained high in the early 1990s, they began to drop significantly from 
the mid-1990s. In 1994 the average tariff rate was 35.9 percent, while it was reduced to 23 
percent in 1996, and dropped to less than 20 percent from 1997. In 2001 the average import 
tariff rate has been reduced to 15.3 percent (Lardy 2002), 72.48 percent less than the level in 
1982.  
 
2.2.2.2 Non-tariff barrier relaxation and elimination 
 
The major non-tariff barriers to imports are import licenses, import quotas, limits on rights to 
trade, import substitution lists, registration and tendering requirements for selected imports 
and quality and safety standards (Lardy 2002). These were considered much more of a 
problem for China’s imports than tariff rates by China’s other trading partners.  
 
(1) Import licensing 
 
In the early 1980s, import licensing, quotas and tariff rates were introduced to gradually take 
over the role of the centrally planned importing system. As a result centrally planned imports 
reduced dramatically, and were substituted with market-oriented imports. Throughout the 
1980s the number of categories of imported goods subject to import licensing and quotas 
increased to 53 and their share of all imports reached a peak of 46 percent by the late 1980s 
(Lardy 2002). This restriction began to decline in the 1990s. First the share of imports 
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controlled by licensing fell to around 18 percent in 1992. Then by implementing the market 
access agreement signed with the United States in October 1992, the scope of import 
licensing was further relaxed. As a result, only 35 categories of goods in 374 tariff lines, 
which comprise around five percent of total imports, still were required import licenses by mid 
1997. Import licensing was further reduced to below four percent of all tariff lines comprising 
8.45 percent of total imports by the end of the 1990s (Lardy 2002). 
 
(3) Rights to trade 
 
Rights to export and import were controlled by twelve state-owned foreign trade corporations 
before trade reform, each specializing in trading a particular range of products. Later, this 
was gradually granted to a larger number and different types of companies. Foreign 
companies, including wholly foreign-owned companies and joint ventures, were permitted to 
import goods for production and export their own products from the beginning of trade reform 
(Lardy 2002). However, non-foreign owned companies were only given rights to trade 
overseas gradually during the 1980s and 1990s.  
 
More kinds of trading companies were allowed trading rights from the 1980s. In 1985, an 
additional 800 domestic foreign trade corporations were permitted to engage in foreign trade 
by the Ministry of Foreign Trade at both national and provincial level. In 1997 Sino-foreign 
joint venture trading companies were first set up specializing in foreign trading. In 1998 
private trading companies were first allowed to form and engage in foreign trade. 
 
Moreover, manufacturing and other kinds of companies were permitted to engage in foreign 
trade. A number of state-owned manufacturing companies were also approved to engage in 
foreign trade for themselves without trading with the specific foreign trade corporations from 
the 1980s. The year 1999 saw three kinds of companies approved to foreign trade, including 
some selected scientific research institutes, large industrial companies and private 
companies (Lardy 2002). As a result, a set of companies have rights to trade, including 
domestic companies and foreign companies, of which the former include specialized trading 
companies at both national and local levels, state-owned manufacturing enterprises and 
private firms. Other firms without trading rights can refer to those companies that have 
trading rights for their exports and imports of goods. 
 
(4) Import substitution list and automatic registration 
 
In 1987 an import substitution list was first introduced to control those imported goods that 
had domestic substitutes. It ended in 1992. However, later in 1994 an automatic registration 
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system was established instead, requiring domestic importers to apply and register their 
imported goods with an authorized office.  
 
Tendering, quality and safety standards are another two non-tariff barriers that are 
considered to hinder China’s imports of some specific commodities. Tendering is applied 
when import licensing and quotas are not used, and requires domestic importers to obtain 
bids from international suppliers first and then an approval to import from particular 
government offices before their final importation. A number of commodities are subject to 
statutory inspection for satisfying quality and safety standards before customs clearance. 
The transparency problem and the non-adherence to international standards make it difficult 
for these goods to be imported to China (Lardy 2002). 
 
2.2.2.3 Freer exports  
 
Similarly to imports, exports from China have changed from centrally planned to de-centrally 
market-oriented activities. 
 
Firstly more companies were allowed to be involved in export activities for more kinds of 
products from trade reform. Later in 1998 rights to export were limited to only 13 specific 
products, such as tea, coal, crude and refined oil, leaving the remaining goods unsupervised 
and freely exportable. In 1998, less than four percent of all exports were controlled by trading 
rights for exports.  
 
In the early 1980s export licensing and quotas were re-adopted (they were abolished in the 
early 1950s) on some particular commodities for several reasons. First is to ensure supply 
for domestic consumption; second is to maintain a high world market price as China is a 
major exporter of items such as material goods; third is to satisfy the requirement from 
importing countries for their voluntary export quotas for China’s textiles and clothing products. 
These export licensing and quotas reached a peak in the early 1990s, controlling exports of 
over two-thirds of total exports in 1991. Thereafter, the Chinese government began to relax 
these restrictions. By 1999, only 59 products were subject to export licenses and quotas, a 
share of only eight percent of total exports. 
 
2.2.2.4 Exchange rate reform 
 
The Chinese currency, Ren Min Bi (RMB), was subject to a fixed exchange rate before trade 
reform and was overvalued in favour of China’s designated imports. Any foreign currency 
earned through exports was controlled and managed by the central government, which 
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restricted the import opportunities of domestic companies and their investments abroad. This 
was gradually changed along with trade reform.  
 
Firstly, companies were allowed to hold foreign currencies in the early 1980s, and then 
individuals were permitted to hold foreign currencies in the mid 1980s. Thus importing and 
investing abroad without pre-purchasing foreign currency became possible.  
 
Secondly, the Chinese government began to gradually devalue its currency from the 
beginning of the 1980s. In 1981 the Chinese government introduced an internal settlement 
rate of RMB2.8 to one US dollar for the purpose of trade settlement only, while the official 
exchange rate was RMB1.5. Later in the mid 1980s the internal settlement rate was 
abolished, and the official exchange rate was reduced to RMB3.7 in July 1986, which was 
nearly 2.5 times larger than in 1981. In late 1986, the Chinese government established a 
formal secondary market (or swap market (Xing 2006)) for domestic holders of foreign 
currency to trade in the market at a higher price than the official exchange rate. After seven 
years’ operation, the secondary market exchange rate and the official exchange rate were 
combined into one united exchange rate in January 1994 at an initial rate of RMB8.72, which 
was devalued a further 108 percent from 1986. Furthermore from 1996, RMB was finally 
made convertible for the current account, which made transactions of trade in goods and 
services easier than before. 
 
During the period from 1994 to 2005, Chinese RMB was pegged to US dollar with little 
fluctuation. However, under the pressure to appreciate the RMB from its major trading 
partners, especially the United States, China introduced a flexible exchange rate system in 
2005, with the announcement of the establishment of a currency basket regime (Xing 2006). 
This allows the Chinese RMB to fluctuate according to market values of several major world 
currencies.  
 
Because of the fast and steady opening of the domestic market, China has achieved great 
success in trade performance in the world market, with its total trade share in global trade 
increasing from 0.6 percent in 1977 to 6.7 percent in 2005. 
 
2.2.3 China’s approach to trade cooperation 
 
2.2.3.1 Multilateral trade cooperation 
 
Before economic and trade reform in the late 1970s, China challenged the economic 
globalization that was flourishing around the world by insisting on self-reliance in economic 
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development, and was nearly totally dependent on domestic resources and goods. Being a 
closed economy did not bring the Chinese people prosperity. Upon re-establishing bilateral 
economic and political relationships with major world forces, China finally discarded its 
market-closed policy and began to pursue global economic and political relationships. 
Becoming a member of the GATT was one of its goals. In July 1986 China first expressed a 
formal interest in entering the GATT. The initial negotiations among China and its major 
trading partners in the GATT went smoothly, showing that a prospective agreement for 
China’s GATT membership could be finalized by mid-1989. However, the 1989 Tiananmen 
Square incident delayed this, as Western governments began to impose economic sanctions 
on China. The 1991 collapse of the Soviet Union, resulting in eastern European countries 
undergoing economic transition, encouraged Western countries to treat China similarly to 
these countries. 
 
The 1990s economic boom in China became a further obstacle to China’s admission, that is, 
most GATT members wished to treat China as a developed country so would not grant 
Chinese products preferential treatment similarly to other developing countries. In addition, 
new areas were entered into the negotiations, such as trade in services, protection on 
intellectual property rights and agricultural products trade. As a result, after the Uruguay 
Round was completed in 1994 and the World Trade Organization was established in the 
following year, China was still out of this world trading system. Finally, after China reached a 
bilateral agreement with its most important trading partner, the USA, and then the EU and 
other major trading partners, China was allowed to join this World Trade Organization. In 
2001, China finally became a member of WTO, fifteen years after its first expression of 
interest in joining the GATT. 
 
China has committed not only to market access for its imports and FDI inflows, but also to 
restrictions applied to its exports. Firstly, upon China’s agreement to join the WTO, foreign 
access to the Chinese market is made much easier for agricultural products, manufactured 
goods and trade in services. China will considerably reduce tariff rates for nearly all products. 
For example, the average tariff rates for agricultural goods will be reduced to 15 percent and 
for manufactured goods to 8.9 percent (Lardy 2002). Most non-tariff barriers were eliminated 
by 2005, including quotas, licenses and tendering requirements. Service markets were 
opened further to let in more foreign capital, including the banking and insurance sectors, 
telecommunications sector, securities sector, audiovisual sector, professional services such 
as legal, accounting, financial services and wholesale and retail sectors.  
 
More severe regulations have been put on China’s exports by its commitments to the WTO. 
For example, WTO members are allowed to impose anti-dumping penalties on Chinese 
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goods and protect their own products for 15 years from China’s admission to the WTO 
because for this period the Chinese economy is considered a non-market economy. 
Furthermore, they are allowed to impose quantitative restrictions on Chinese goods for 12 
years from China’s admission, when they can demonstrate that imports have caused serious 
damage to their domestic production. Moreover, China also needs to eliminate its export 
subsidies in agricultural products (Lardy 2002). These rules-based commitments enable 
other WTO members, not only developed countries, but also developing countries, to either 
protect their domestic production, or restrict Chinese exports to an extent that their 
governments and industries can bear. 
 
China’s accession to the WTO is still recent and needs a longer period to show the full 
impact. However, it is only the first step in China’s involvement in the world trading system, 
both having its say and protecting its benefits. However, negotiating issues with so many 
members makes it difficult for China to concentrate on one issue with one particular member. 
Therefore, a bilateral or regional trade agreement seems a better commitment for a specific 
trading partner. 
 
2.2.3.2 Regional trade cooperation 
 
(1) Participation in APEC 
 
APEC is the first regional organization that China participated in formally. In 1991 China 
became a member of APEC, beginning its trade liberalization and investment liberalization 
under its APEC commitments.  
 
According to China’s commitments to APEC, tariffs and non-tariff barriers are both reduced. 
China announced it would significantly reduce its tariff rates of 30 percent on 4000 import 
items during the Osaka meeting in 1996, which lowered the average import tariff rate from 36 
percent to 23 percent. Later in 1997, China’s average tariff rate was further reduced to 17 
percent before APEC’s Vancouver meeting. The average tariff rate is expected to be reduced 
to ten percent in 2010 and five percent in 2020 based on China’s commitments to the APEC 
trade liberalization process as a developing country (Zhang 1998). Moreover, China 
committed to make the processing procedure of non-tariff barriers transparent to the public 
and gradually reduce and eliminate these restrictions, including import quotas, import 
licenses, administrative measures and rights to foreign trade. China’s commitments to 
investment liberalization mainly lie in providing a more favourable investment environment for 
foreigners. China’s commitments to trade in services concentrate on some specific service 
sectors, including the financial and insurance sectors, wholesale and retail sectors, 
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transportation sector and communication sector. It aims to relax the restrictions on 
geographical areas where foreign companies can set up their affiliates and restrictions on the 
business categories allowed to operate and later provide national treatment to those foreign 
service providers (Zhang 1998). 
 
(2) Free trade agreement with ASEAN 
 
The economic and trade relationship between China and ASEAN has a long history, 
especially since the dialogue between the two sides in 1991 (People's Daily 2007). In 1993 
China and ASEAN agreed to set up two committees to strengthen the two sides’ economic 
and trade cooperation and scientific and technological cooperation, namely the Joint 
Committee on Economic and Trade Cooperation and the Joint Committee on Scientific and 
Technological Cooperation (ASEAN 1993). Later China was granted full Dialogue Partner 
status to ASEAN in 1996 (ASEAN 2006), which meant broader and deeper economic and 
trade cooperation between China and ASEAN. 
 
In 2002 the Framework Agreement on Comprehensive Economic Cooperation between the 
Association of South East Asian Nations and the People’s Republic of China was signed, 
aiming to establish an ASEAN-China Free Trade Area (ACFTA) by 2010 for the original six 
ASEAN members, and by 2015 for the four new ASEAN members, which pushes bilateral 
economic and trade cooperation between ASEAN and China to a new level (ASEAN 2002; 
ASEAN 2006). According to the agreement, ACFTA will be established by 2010 for China 
with Brunei, Indonesia, Malaysia, Philippines, Singapore and Thailand (they are the original 
six ASEAN members, abbreviated for ASEAN6); while it will be finalized by 2015 for China 
with Laos, Cambodia, Myanmar and Vietnam (they are the four new ASEAN members, 
abbreviated for ASEAN4). By that deadline, bilateral import duties will be reduced to between 
zero and five percent on most commodities, with full elimination of non-tariff barriers 
(Antkiewicz and Whalley 2005). 
 
After the framework was signed, further steps were undertaken to ensure the fulfillment of 
the framework towards the final FTA goal. For example, additional agreements were signed, 
including a protocol to amend the framework in October 2003, a memorandum of 
understanding on transport cooperation signed in November 2004, an agreement on dispute 
settlement mechanisms signed in November 2004 and implemented from 2005, an 
agreement on trade in goods signed in November 2004, which included three annexes. 
Annex one is the rules for tariff reduction and elimination for tariff lines placed in the normal 
track; annex two is the rules for tariff reduction and elimination for tariff lines placed in the 
sensitive track; annex three is the rules of origin for the ASEAN-China Free Trade Area. 
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In January 2007 China and ASEAN signed the Trade in Services Agreement of the ASEAN-
China Free Trade Area (People's Daily 2007), which will come into force in July 2007. Under 
this agreement, further market access and national treatment will be provided to services 
trade and services suppliers. As a result, an expansion in trade in services is expected in the 
future. 
 
The most attractive feature of the framework is its establishment of an Early Harvest 
Programme described in Article Six, which accelerates the implementation of the framework. 
Eight agricultural products, with exceptions selected by members, are put into this Early 
Harvest Programme. Zero import tariff rates are applied for trade between China and the 
ASEAN6 (excluding Philippines) at the latest by 2006, and not later than 2010 between 
China and the remaining ASEAN4 (Antkiewicz and Whalley 2005; ASEAN 2002). This came 
into effect in July 2005. 
 
Thailand is the first member of ASEAN with whom China agreed Early Harvest Programme 
in liberalizing trade in 188 vegetables and fruits between the two countries in late 2003. 
Moreover, Singapore is another ASEAN member with whom China may establish a bilateral 
FTA in the early twenty-first century. 
 
(3) Free trade agreement with Hong Kong and Macao 
 
China has cooperated further with its two special administrative regions in trade and 
economic development. In June 2003 China and Hong Kong signed the Mainland and Hong 
Kong Closer Economic Partnership Arrangement (Hong Kong CEPA), and in October 2003 
China and Macao signed the Closer Economic Partnership Arrangement (Macao CEPA). 
Both CEPAs came into force from January 1, 2004 (Antkiewicz and Whalley 2005; Macao 
Economic Services 2003a; Trade and Industry Department 2003).  
 
The Hong Kong CEPA and Macao CEPA aim to liberalize trade in goods, trade in services 
and facilitate trade and investment between mainland China and Hong Kong and mainland 
China and Macao. Because Hong Kong and Macao have already opened their goods and 
services markets to imports from China as well as from other areas around the world, the 
main purpose of these two arrangements is to liberalize the mainland Chinese market for 
Hong Kong and Macao businesses, which will benefit both Hong Kong and Macao prior to 
the implementation of China’s commitments to the WTO (Antkiewicz and Whalley 2005). 
 
From the first implementation of the Hong Kong CEPA and Macao CEPA, mainland China 
applied zero import tariffs to about 270 agreed items from Hong Kong and Macao. Later, 
mainland China gradually reduced its tariff rates on imports from Hong Kong and Macao, and 
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from the beginning of 2006 mainland China applied zero tariffs to all imports from Hong Kong 
and Macao that fall in line with the rules of origin (Antkiewicz and Whalley 2005). Non-tariff 
barriers were also reduced, including guarantees from mainland China of not applying any 
new import quotas to Hong Kong and Macao exporters and anti-dumping penalties on both 
sides. 
  
Mainland China also relaxed market access for trade in services and services suppliers from 
Hong Kong and Macao in the original arrangement; then broadened and introduced new 
service sectors in amendments from 2004 to 2006. These service sectors include legal, 
accounting, medical, banking, securities, construction, information technology, conventions 
and exhibitions, audiovisual, distribution, tourism, transport and retail stores (Macao 
Economic Services 2003b; Trade and Industry Department 2004; Trade and Industry 
Department 2006). Bilateral intellectual property protection is further strengthened by the 
agreement signed in 2006 (Macao Economic Services 2006; Trade and Industry Department 
2006). As a result, trade in goods and services developed rapidly between mainland China 
with Hong Kong and Macao from the implementation of the two arrangements. 
 
(4) Free trade negotiations with New Zealand 
 
China and New Zealand signed the Trade and Economic Cooperation Framework 
Agreement in May 2004, aiming to establish a “comprehensive trade and investment 
facilitation and liberalization through all-round economic and trade cooperation” (Antkiewicz 
and Whalley 2005). Both countries will cooperate more closely in commodity trade, 
especially agriculture, forestry, animal husbandry, biosecurity and food safety. New Zealand 
is the first developed country with whom China has negotiated a free trade agreement. 
 
(5) Other regional cooperation 
 
Besides the above FTAs and agreements, China also engages in further bilateral and 
regional trade and economic integration, and China is actively involved in trade and 
economic cooperation with other potential trading partners. 
 
China and India decided to discuss possible further bilateral trade and economic cooperation 
in 2003 (Antkiewicz and Whalley 2005). This may result in a free trade agreement between 
the two countries. Giving preferential tariff rates that are lower than MFN rates will be one of 
the main factors under consideration. 
 
The year 2004 saw China pursue further bilateral trade and economic integration with 
several countries from different continents. China and Chile decided to undertake a feasibility 
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study regarding a future free trade agreement in April 2004 and in November of the same 
year the two countries officially launched FTA negotiations (Antkiewicz and Whalley 2005). 
Chile is the first country in South America with whom China wishes to increase cooperation 
in trade and economic matters; it is also China’s third largest trading partner in South 
America. Therefore, a potential free trade agreement between the two countries will enable 
China develop its Chilean and South American market further. In June 2004 China and 
South Africa announced in a joint communiqué that both countries agreed to launch an FTA 
negotiation. Furthermore, in July 2004, China and the Gulf Cooperation Council signed the 
Framework Agreement on Economic, Trade, Investment and Technological Cooperation and 
later decided to negotiate on a free trade agreement (Antkiewicz and Whalley 2005). 
 
In early 2005, China and Pakistan decided to establish a bilateral free trade area in the future. 
Similarly to the agreement between China and ASEAN, China and Pakistan agreed to 
negotiate an Early Harvest Programme, which was signed in April 2005, aiming to apply zero 
tariffs on some specific commodities (Antkiewicz and Whalley 2005).  
 
2.3 AUSTRALIA AND CHINA TRADE AND ECONOMIC 
COOPERATION 
 
Australia and China have a long history in trade and economic cooperation starting in the 
1970s. Australia and China have strengthened their bilateral trade and economic relationship 
since 1973 when the Trade Agreement between the Government of Australia and the 
Government of the People’s Republic of China was implemented (DFAT and Ministry of 
Commerce 2005). The 1973 Trade Agreement forms a foundation for improving the bilateral 
trade and economic relationship between the two countries. Further bilateral agreements 
have been signed and implemented in the last thirty-three years that have enhanced the 
countries’ trade relationship. For instance, agreements on cooperation in promoting bilateral 
investment, cooperation in science and technology development, cooperation in agricultural 
products trade and quarantine and health requirements, cooperation in trade in services 
including air transport services, tourism and education, cooperation in forestry, fishery, 
mining and energy sectors, cooperation in avoiding double taxation, environmental 
cooperation, cooperation in customs and cooperation in sanitary and phytosanitary 
regulations. 
 
The bilateral relationship is further improved by the two countries’ commitment in regional 
trade and economic development in APEC. With China’s accession to the WTO in December 
2001, China began to pursue multilateral preferential trade as a WTO member, representing 
further cooperation with Australia at the world level. The bilateral trade and economic 
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relationship between both countries achieved great successes when the Trade and 
Economic Framework between Australia and the People’s Republic of China was signed in 
October 2003, which aims to facilitate and liberalize trade and investment between the two 
countries. It is regarded as a foundation for the current free trade negotiations between 
Australia and China. Later in April 2005, free trade negotiations commenced between the two 
countries after the completion of the joint FTA feasibility study in March 2005, which provided 
estimates of significant benefits be gained for both Australia and China from a final FTA. The 
expected future success of negotiations on a bilateral free trade agreement on the basis of 
this Framework will further push the two countries’ trade and economic cooperation to a peak. 
 
2.3.1 Merchandise trade growth 
 
Since the trade and economic cooperation agreement in 1973 between Australia and China, 
the two way trade between these countries has increased rapidly. As shown in Figure 2-1, 
China’s total merchandise trade with Australia has increased from 1.29 billion US dollars in 
1980 to 27.21 billion US dollars in 2005, increasing over 2000 percent in 26 years. China’s 
merchandise exports to Australia were worth 11.07 billion US dollars in 2005, 55 times the 
value of 1980, which was 224 million US dollars in 1980. Its merchandise imports from 
Australia were worth 16.15 billion US dollars in 2005, 14 times more than the value in 1980, 
which was only 1.06 billion US dollars.  
 
Figure 2-1: China’s trade with Australia 
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Data source: Data are collected from the Direction of Trade Statistics (DOTS) of the 
International Monetary Fund (IMF) CD-ROM 2006. 
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The 1990s was the fastest growing period for the two countries’ trade, with an average 
annual increase in China’s total merchandise trade, exports and imports with Australia more 
than the average per annum increase of those with the world.  
 
The importance of trade to the Australian and Chinese economies has increased over the 
period 1980-2005. This great improvement in both countries’ merchandise trade increases 
the importance as major trading partners to each other. In 2004-05 China has become 
Australia’s second largest trading partner, second largest export destination and second 
largest import source country. In 2004 Australia has become China’s eleventh largest 
merchandise trading partner, thirteenth largest export destination and eleventh largest import 
source country (DFAT 2005).  
 
Merchandise trade between Australia and China is fundamentally complementary. Australia’s 
major exports to China are mainly comprised of natural resources and agricultural goods, 
which support strongly China’s rapid economic growth. In recent years, some high-valued 
manufactured products have also been exported to China. On the other hand, China’s main 
exports to Australia are labour-intensive and low-valued manufactured goods, such as textile 
and clothing products and electronic products, showing that China possesses a great 
comparative advantage in its manufacturing process.  
 
2.3.2 Investment growth 
 
Two-way investment between Australia and China has increased rapidly. China’s investment 
in Australia focuses on resource mining and processing industries and energy industries, 
which provides a large proportion of China’s imports from Australia in these areas. 
Manufacturing industries and property are another two investment areas. By the end of 
December 2004, Chinese companies had invested in 256 Australian projects (DFAT and 
Ministry of Commerce 2005), valued at two billion Australian dollars, which made China 
Australia’s seventeenth largest investor (DFAT 2005).  
 
Australia’s investment in China is mainly in the manufacturing and mineral exploration 
industries, valued at 1.2 billion Australian dollars in 2004, which made Australia China’s 22nd 
largest investment source country (DFAT 2005). In recent years, besides large companies, 
some small and medium-sized Australian companies began to invest in China in the 
manufacturing industry. They contribute considerably to the increase of Australia’s 
investment in China. 
 
  
30 
 
The increase in two-way investment is not only a result of the enlarged two-way merchandise 
trade, but also a result of China’s rapid economic development and improvement in the 
economic and business environment. In addition to bilateral merchandise trade, bilateral 
investment has become another important factor for measuring the two countries’ economic 
cooperation. 
 
2.3.3 Trade in services growth 
 
Bilateral services trade between Australia and China has grown rapidly since the 1990s 
(DFAT and Ministry of Commerce 2005). In supporting increasing bilateral merchandise 
trade and investment, China has become one of the fastest growing markets for Australia’s 
services exports. In 2004 China ranked as Australia’s sixth largest services export market, 
having services exports valued at 1.28 billion Australian dollars, and the eighth largest 
services import market, having services imports valued at 1.05 billion Australian dollars 
(DFAT 2005).  
 
Education and tourism services are the two largest services that Australia exports to China. 
Australian education-related travel exports to China reached 2.36 billion Australian dollars in 
2006 (DFAT 2007b). China is currently Australia’s largest international student source 
country. In 2004, more than 250,000 Chinese visited Australia, nearly five times more than 
the number of Chinese visitors in 1995, compromising around five percent of overseas 
visitors to Australia (DFAT and Ministry of Commerce 2005). Chinese exports in services are 
mainly transportation and travel services. In 2006 Australia’s transportation services imports 
from China reached 329 million Australian dollars; personal travel imports, excluding 
education, from China reached 363 million Australian dollars (DFAT 2007b).  
 
Besides major trade in services in the two countries, Australia and China also cooperate in 
other services areas that are related to bilateral merchandise trade and bilateral investment. 
These are financial and insurance services; professional services such as accounting 
services, legal services, engineering services, financial services, database services; 
communication services; transport and logistics services; services related to mining and 
energy cooperation; scientific and technical consulting services; environmental, recreational 
and sports related services (DFAT and Ministry of Commerce 2005). 
 
Furthermore, Australia and China invest in services industries in each other to provide better 
services trade to one another. Australia has invested in finance, insurance, legal, education 
and tourism services in China. China has invested in Australia in tourism and real estate 
services.  
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Not only has bilateral trade and investment increased rapidly, but also other areas have 
achieved great successes in Australia and China. For example, technology cooperation that 
Australia provides enables advanced technology for China’s economic development and 
intellectual property rights protection has been improved in China. All of these developments 
play an important role in both countries’ further trade and economic cooperation that should 
result in future prosperous bilateral economic relationship between Australia and China. 
 
Considering the large increase in regional trade agreements around the world, it is important 
to find out whether these regional trade agreements will have any positive or negative effects 
on Australia and China in economic terms, and if Australia and China’s current regional 
cooperation will result any positive impact on their own economies, or will instead damage 
either country’s economy because of their RTA membership. 
 
2.4 BACKGROUND ON REGIONAL TRADE AGREEMENTS 
 
2.4.1 Development of regional trade agreements 
 
One of the major developments in the international economy in the last two decades of the 
twentieth century and early twenty-first century has been the growth of the formation and 
implementation of regional trade agreements. The early 1990s especially experienced a 
dramatic growth in the number of regional trade agreements that were established or under 
negotiation (WTO 2007). As reported by the World Trade Organization (WTO), 130 RTAs 
were notified to them after January 1995. This phenomenon is believed to be stimulated 
partly by the United States, who began regional cooperation with Canada in their bilateral 
Free Trade Agreement (FTA), and trilateral North American Free Trade Agreement (NAFTA) 
with Mexico. The further integration of the European Union (EU) and its success represents a 
good example for other countries in realizing huge benefits from integrating with other 
countries in their region (Siggel 2005).  
 
As of December 2002, 250 RTAs had been notified to the General Agreement of Tariffs and 
Trade (GATT) or the World Trade Organization (WTO 2007), compared with only forty RTAs 
in 1990 (Crawford and Laird 2001). The number of such agreements that were notified to the 
WTO has been more than five times that of RTAs during post World War II period to the end 
of the 1980s. In these 250 RTAs, over 170 RTAs are currently in force, not including another 
seventy that have not been notified. Even now, more potential RTAs are under negotiation 
and are likely to be concluded, forming new free trade areas (WTO 2007). As more than one 
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third of world trade is now carried out within regional trade agreements (Ghosh and Yamarik 
2004), the recent growth in the number of established RTAs and the strengthened 
implementation of their regional cooperation policies will become a more significant factor in 
stimulating the development of world trade and economies.   
 
Usually RTAs are formed by more than two countries. When two countries decide to give 
each other free entry into their markets, it is called a bilateral free trade agreement. These 
began to proliferate from the 1990s. After 1990, more countries wished to develop bilateral 
trade and investment relationships; as a result many bilateral RTAs were concluded. For 
example, at the beginning of the twenty-first century, Japan signed a bilateral FTA with 
Singapore whilst Australia has become a bilateral trade partner with both Thailand and 
Singapore.  
 
The phenomenon of the “spaghetti bowl” came into existence as more RTAs were 
implemented, as pointed out by Bhagwati (1992). For instance, nowadays, most of the 150 
WTO members have participated in one or more RTAs (WTO 2007), which means those 
RTAs intersect each other. To outline the extent of this phenomenon, member countries of 
EU and European Free Trade Agreement (EFTA) are involved in more than 19 RTAs whilst 
South American countries like Brazil, Colombia, Venezuela, Chile and a number of countries 
from Central America are each involved in eight to eighteen RTAs (Crawford and Laird 2001).   
 
Now RTAs include wider network of participants because of two factors. First the geographic 
restrictions have been relaxed. From the 1950s to the 1960s, it was common practice for 
countries within the same region to form RTAs. However, newly formed RTAs are not limited 
to geographical locations as earlier RTAs such as the EU used to be. More and more 
countries from various continents, especially Europe, America, Australiasia and Asia are 
beginning to form RTAs across continental boundaries. Another interesting aspect is that 
RTAs are no longer formed among solely developed or developing countries. Countries at 
different levels of economic development are willing to form RTAs according to their needs. 
For instance, NAFTA incorporates two developed countries – the United States and Canada 
and one developing country – Mexico.  
 
Regional trade agreements not only involve free trade progress in commodity trade, but also 
have other aims, including free flow of inputs factors, freer trade in services, facilitation of 
foreign direct investment, common currency policy and even some particular economic or 
political policies. 
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Regional trade agreements are considered to have five different levels of integration based 
on their members’ trade and economic cooperation and the sacrifices they make in their 
freedom to set their national policies independently of RTAs. The lowest level is the 
preferential trade agreement, in which a member will give favourable trading conditions to 
other members, while maintain their freedom to impose their own trade barriers against non-
members. When members of an RTA trade completely freely with each other without any 
trade barriers, they form a free trade area, which is the second level. At this stage, members 
may still have their own external trade barriers to non-members. The third level is the 
customs union, whose members share a common external tariff to other non-members while 
at the same time they trade freely with other members. At this level, each member of the 
RTA has to give up its own freedom to determine its country’s external trade barriers and to 
cooperate with other members to decide sole external trade barriers for all members (Siggel 
2005).  
 
A common market is the fourth level. It has the same character of the customs union and 
allows free flow of factors including capital and labour within the integrated area. Members 
have to give up their rights to decide where factors can come or go; this particularly affects 
labour. The highest level at the moment is economic union. It has the basic characters of a 
common market, while at the same time member countries share the same currency and 
same monetary policies if possible. When politics is also involved, it can be called an 
economic and political union (Siggel 2005). At this level, member countries have to give up 
considerable national sovereignty to the economic union in order to maintain and make 
further progress in having an integrated trade policy, monetary policy and other related 
policies.  
 
All current RTAs can be categorized into these five levels based on the level of their regional 
trade and economic development. By liberalizing trade in goods and services within the 
region, by eliminating restrictions on FDI, by cooperating in currency to eliminate currency 
price fluctuation and minimizing currency exchange cost, participating in RTAs and the 
development of RTAs have stimulated member countries achievements in many economic 
aspects, especially in foreign trade, FDI and technology. 
 
Bilateral trade flows within RTAs have developed quickly since the 1990s as well as the 
development of RTAs themselves. Figures 2-2 a and b show an increase in merchandise 
trade development in the 1990s and the early 2000s for five major regional trade agreements, 
namely EU, NAFTA, Association of Southeast Asian Nations (ASEAN), Southern Common 
Market (MERCOSUR) and Asia-Pacific Economic Cooperation (APEC). Table 2-1 shows the 
share of intra-regional merchandise trade in an RTA’s total trade.  
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Figure 2-2a: Merchandise trade development within EU, NAFTA and ASEAN  
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Figure 2-2b: Merchandise trade development within APEC and MERCOSUR  
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Data source: Data for NAFTA, ASEAN and MERCOSUR are from the International Trade Statistics 
(WTO 2006) over the period 1990-2005 in billions of US dollars; data for EU and APEC are from the 
International Trade Statistics (WTO 2003) over the period 1990-2002 in billions of US dollars. 
 
Trade within the European Union area has increased throughout the 1990s both in exports 
and imports, and is the largest proportion of their total trade. Intra-regional trade within EU 
was over 65 percent of total trade in the early 1990s and increased to above 70 percent from 
the mid-1990s for both exports and imports. The share of trade among NAFTA members has 
increased to more than 55 percent for intra-exports, and nearly 40 percent for intra-imports 
since the 1990s. Although the share of intra-regional trade in ASEAN and MERSOCUR is not 
as large as EU and NAFTA, it grew over the whole period for intra-regional imports, and for 
intra-regional exports in the 1990s. The share of intra-exports in APEC has been increasing 
since the 1990s and the early 2000s, and the share of APEC intra-imports grew throughout 
the 1990s. 
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Table 2-1: Share of merchandise trade in an RTA (%) 
 1990 1995 2000 2005  
APEC (21)     
Total exports 100.0 100.0 100.0 100.0 
Intra-exports 67.5 72.4 72.7 72.8 
Extra-exports 32.5 27.6 27.3 27.2 
Total imports   100.0 100.0 100.0 100.0 
Intra-imports 65.4 71.7 71.2 70.0 
Extra-imports 34.6 28.3 28.8 30.0 
EU (15)     
Total exports 100.0 100.0 100.0 100.0 
Intra-exports 64.9 64.0 62.4 61.6 
Extra-exports 35.1 36.0 37.6 38.4 
Total imports 100.0 100.0 100.0 100.0 
Intra-imports 63.0 65.2 60.3 61.9 
Extra-imports 37.0 34.8 39.7 38.1 
NAFTA (3)     
Total exports 100.0 100.0 100.0 100.0 
Intra-exports 42.6 46.0 55.7 55.8 
Extra-exports 57.4 54.0 44.3 44.2 
Total imports   100.0 100.0 100.0 100.0 
Intra-imports 34.4 37.7 39.6 34.5 
Extra-imports 65.6 62.3 60.4 65.5 
ASEAN (10)     
Total exports 100.0 100.0 100.0 100.0 
Intra-exports 20.1 25.5 24.0 24.9 
Extra-exports 79.9 74.5 76.0 75.1 
Total imports 100.0 100.0 100.0 100.0 
Intra-imports 16.2 18.8 23.7 24.3 
Extra-imports 83.8 81.2 76.3 75.7 
MERCOSUR (4)     
Total exports 100.0 100.0 100.0 100.0 
Intra-exports 8.9 20.5 21.0 12.9 
Extra-exports 91.1 79.5 79.0 87.1 
Total imports 100.0 100.0 100.0 100.0 
Intra-imports 14.5 18.1 19.8 19.7 
Extra-imports 85.5 81.9 80.2 80.3 
Data source: Data for NAFTA, ASEAN and MERCOSUR are from the International Trade Statistics 
(WTO 2006) over the period 1990-2005 in billions of US dollars; data for EU and APEC are from the 
International Trade Statistics (WTO 2003) over the period 1990-2002 in billions of US dollars. 
 
2.4.2 Arguments against RTAs 
 
Although RTAs are growing dramatically, arguments that RTAs will damage or destroy the 
multilateral trade system that WTO is endeavoring to achieve have emerged since the end of 
the twentieth century, and is still a hot issue discussed by researchers. The main problems of 
RTAs as viewed by scholars are as follows: 
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(1) Threats and distortions to GATT / WTO rules. In comparison with the WTO multilateral 
trade system, RTAs are not based on the non-discriminatory most favored nation (MFN) 
principle. RTAs are inherently discriminatory arrangements (Crawford and Laird 2001). 
Within RTAs, a “complex multi-layered pattern of discrimination” exists that can benefit 
member countries, especially developed countries, and harm some non-member countries 
(Lloyd and Maclaren 2003).  
 
(2) A replacement for a multilateral free trade system. In some cases WTO members are not 
interested in multilateral free trade negotiations due to previous frustrating negotiation 
experiences in the GATT rounds. Comments like “If we do not get what we want in the 
negotiating agenda, why should we worry? We have our own RTA. That is where the action 
is!” (Crawford and Laird 2001) from WTO members’ negotiators demonstrates the above 
attitude clearly. Therefore, some researchers point out that this negative attitude could be a 
factor in the failure of the WTO Ministerial meeting in Seattle in late 1999 and still remains as 
an obstacle to prevent Doha Round and further WTO negotiations being a success. From 
this point of view, the formation of more RTAs will lead to the disintegration of the WTO 
system, which ultimately make multilateral free trade an unachievable goal. 
 
(3) Inward trade cooperation and trade diversion effects block trade activities among 
members and non-members and reduce the income of a member or a non-member and the 
world. As RTAs members tend to trade more with other members because of reduced trade 
barriers, they have the tendency of trading less with non-members. Furthermore, when a 
member country diverts its imports from a low-cost third country from outside the RTA to a 
high-cost member country, it will suffer a trade diversion effect that may result in loss. This 
problem is raised by Viner (Lloyd and Maclaren 2003) who changed the view that, as new 
RTAs formed under GATT rules are required not to raise trade barriers to the rest of the 
world, the whole world and third countries will not suffer a loss. On the contrary, in the 
implementation of regional trade agreements, a member country may suffer a trade diversion 
effect and the loss may be extended to the whole world.  
 
Other negative statements about the formation of RTAs are also discussed. Aho (1990) 
described RTAs as a “recipe for ‘RIBS’”, which could cause resentment from outsiders, 
market inefficiency due to market fragmentation, government bureaucracy and wrong signals 
to developing countries who were pursuing “market-oriented solutions and multilateralism”. 
Moreover, Belous and Hartley (1990) argued that a government may have to adopt a “two-
tiered international trading policy” to find a balance between market liberalization and 
national interests. This will cause policy inconsistency and additional costs for a country to 
approve and carry out preferential trade policies. 
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2.4.3 Arguments for establishing RTAs 
 
Although the above-mentioned negative arguments still exist, RTAs including bilateral free 
trade arrangements are flourishing worldwide and still enjoy a favourable environment for 
fostering negotiations in the future. The success in pursuing regional trade cooperation has 
been noticed and provides a stimulus to further trade liberalization. In addition, more positive 
arguments have emerged to support the formation and implementation of regional trade 
agreements. 
 
(1) The formation of RTAs is permitted under the rules of GATT / WTO. According to the 
MFN clause, the key principle of membership stated in the GATT / WTO, a member should 
extend its trade preferences non-discriminatorily to all other members after it finalizes trade 
negotiations with any trading partner. RTAs are the only exception. If a member of the GATT 
or WTO completes its trade negotiation with another member in a regional trade agreement, 
it is not required to grant the same privileges to other GATT or WTO members, as it is in line 
with the exception to MFN clause that is stated in the GATT article XXIV. This states that as 
long as a regional trade agreement adheres to trade liberalization progress, their regional 
preferential policies can be maintained and applied only to the same RTA member countries 
and not to any non-member countries, no matter if those non-member countries are WTO 
members or not (Siggel 2005). Therefore the existence of regional trade agreements is in 
line with GATT/ WTO rules. 
 
(2) No extra discriminatory treatment to outside regional trade partners under GATT / WTO 
rules. The GATT / WTO article XXIV also stipulates that GATT / WTO members should not 
increase the average tariff barriers against third countries after they participate in an RTA, 
which means an RTA member could only maintain or reduce its tariff level to non-members 
whilst decreasing and diminishing tariffs with other RTA member countries. Thus non-
member countries do not need to worry that their tariff burden will be heavier after the RTA is 
formed.  
 
(3) Extensive level of coverage. In comparison with RTAs formed in the 1950s and 1960s, 
new RTAs formed after 1990 cover a broader set of issues and a greater range of products, 
including not only merchandise trade, but also trade in services, investment, technical non-
tariff trade barriers and intellectual property rights as examples. They also follow traditional 
tariff-cutting procedures and limit usage of quantitative restrictions and subsidies (Crawford 
and Laird 2001). Hence, recent RTAs deal with trade liberalization among members in a 
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broader context. This, in turn, will result in members’ closer cooperation in both the trade 
area and other economic areas. 
 
(4) Interaction with the development of a multilateral trade system. Although regional trade 
agreements are regarded as regional blocs that trade freely inside themselves and 
discriminate against outsiders, they are considered to be a factor that encourages multilateral 
trade negotiations. Dr. C. Fred Bergsten expressed his general conclusion of the relationship 
between regional trade agreements and multilateral trade system as “positive interaction 
between a whole set of regional arrangements around the world and the global system” 
(Dutta 1995).  
 
Dr. Bergsten raised an example of the relationship between the most influential countries and 
RTAs in the past. As he stated, the formation of the EU and its growth pushed the USA to 
propose multilateral trade negotiations in the GATT to maintain its national interests during 
the 1960s and 1970s. When the USA wanted to put forward another global trade negotiation 
in the GATT in the 1980s, the EU objected, which pushed the USA into diverting its interests 
to bilateral and regional cooperation. The result was that the USA signed free trade 
agreements with Israel and Canada. As the EU found that the USA had an alternative trade 
cooperation strategy, they went back to multilateral trade negotiations in the Uruguay Round. 
However, when the Uruguay Round got into difficulties, many countries began to pursue 
regional cooperation, which resulted in the establishment of APEC and NAFTA. A deep 
concern about regional cooperation in the Asia-Pacific and North American areas pushed the 
EU back to the negotiating table and concluded the Uruguay Round. In this case, the 
development of regional cooperation has become an engine or stimulus to the development 
of the multilateral trade system and vice verse. Thus, the interaction effect pushes 
development at both regional and multilateral levels.  
 
Moreover, little research has been done that shows trading blocs’ detrimental impact on the 
open multilateral trading system (Krueger 1997). Nevertheless the WTO is still regarded as 
the best avenue to pursue multilateral trade liberalization whilst RTAs, as a second-best 
solution, are trying in their own terms to push through regional trade liberalization in areas 
where difficulties are experienced in achieving the objectives of the WTO. Arguments about 
whether to proceed with RTA arrangements should give way to more important feasibility 
studies that focus primarily on what benefits an RTA member could secure and on identifying 
ways to expand regional trade liberalization in the global concept.  
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2.4.4 Specific regional trade agreements studied in the thesis 
 
Nearly all WTO members and non-members have participated in one or more regional trade 
agreements. However, not all RTAs will be studied in this thesis. Some major RTAs that are 
highly related to Australia and China’s trade and economic relationship are selected and 
studied. They are the European Union (EU), Canada-United States Free Trade Agreement 
(CUSFTA), North American Free Trade Agreement (NAFTA), Australia-New Zealand Closer 
Economic Relations Trade Agreement (CER), ASEAN Free Trade Area (AFTA), Asia-Pacific 
Economic Cooperation (APEC) and the Southern Common Market in South America 
(MERCOSUR). 
 
(1) European Union 
 
The European Union is by far the most successful and powerful RTA after the World War II, 
not only in the Europe but also around the world. It was established in 1957 in the form of a 
common market, named the European Economic Community (EEC), which was built on the 
success of the European Coal and Steel Community. The EEC aimed to provide a free 
environment for labour, goods and services to move across member borders. In 1968 the 
EEC members finally realized free cross-border trade with each other by eliminating customs 
duties on goods for member countries and began to apply the same tariffs on their imports 
from other non-members. In 1993 EU set up the Single Market by achieving “four freedoms” 
in goods, services, people and capital movement across members’ borders. Upon signing 
the Treaty on European Union in 1992, the EU welcomed the new and significant progress in 
its long regional trade and economic integration, which represented the formation and future 
development to an economic and political union. The EU has enlarged seven times since its 
first formation from the original six members in 1957 to 27 member countries in 2007.  
 
In 1972 the EU first introduced an exchange rate mechanism that aimed to maintain 
members’ currency stability. In 1999 the single currency, the Euro, was launched and taken 
as the official currency for EU member countries in the Euro area.  
 
(2) Canada-United States Free Trade Agreement and North American Free Trade 
Agreement  
 
The Canada-United States Free Trade Agreement (CUSFTA) was signed in 1988 aiming to 
eliminate trade barriers in goods and services, pursue investment liberalization as well as fair 
competition between Canada and the United States. After the agreement was implemented, 
trade between Canada and the USA increased rapidly. In the early 1990s both countries 
began to include Mexico in their free trade approach. The North American Free Trade 
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Agreement (NAFTA) was thus formed and came into effect in 1994, aiming to liberalize trade 
and investment among Canada, the USA and Mexico, and included other policies that were 
related to trade and investment. 
 
(3) Australia-New Zealand Closer Economic Relations Trade Agreement 
 
The Australia-New Zealand Closer Economic Relations Trade Agreement (ANZCERTA or 
CER for the shorter abbreviation) entered into force on January 1, 1983. It is a free trade 
agreement, especially in the commodity trade, in which Australia and New Zealand have 
successfully eliminated all tariffs and quantitative restrictions for trade in goods by July 1, 
1990, five years earlier than the scheduled date (DFAT 2007c).  
 
(4) ASEAN Free Trade Area 
 
The Association of Southeast Asian Nations (ASEAN) was formed on August 1967 by five 
Southeast Asian countries. It has now been enlarged to include ten member countries. It is 
not only an economic organization, but also a political organization, aiming at regional 
economic development, social and cultural development and political stability. The ASEAN 
Free Trade Area (AFTA) was established by ASEAN, and the agreement was signed on 
January 1992. It aims to form a free trade area among member countries. 
 
(5) Asia-Pacific Economic Cooperation 
 
The Asia-Pacific Economic Cooperation (APEC) was founded in 1989. It is not a free trade 
area as is NAFTA, nor a customs union or common market as is the EU (Dutta 1995). What 
APEC endeavours to do is to push “open regionalism” in its integration, to extend its 
members’ trade barrier reductions and trade liberalization benefits to both members and non-
member countries on a non-discriminatory and reciprocal basis (Dutta 1995). This unique 
“open regionalism” method thus separates APEC from other regional trade agreements who 
apply regional trade negotiation outcomes only to their members.  
 
Trade and investment liberalization, business facilitation and economic and technical 
cooperation are the “three pillars” of APEC, forming the basis for pursuing a freer and more 
open trade and investment environment for its members. The 1997 APEC leaders’ meeting 
in Canada further pushed the implementation of trade liberalization in selected sectors. In 
that meeting, APEC members agreed to advance trade liberalization in nine sectors and 
prepare for trade liberalization in another six sectors. This accelerated trade liberalization 
progress among its members. Now APEC has twenty-one members coming from Asia, 
Australasia, America and Europe. These members compromise over 40 percent of the 
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world’s population, producing 56 percent of world GDP and 48 percent of world trade (DFAT 
2007a).  
 
(6) Southern Common Market 
 
A major regional trade agreement in the South America is the Southern Common Market, 
namely MERCOSUR, which was founded in 1991 by Brazil, Argentina, Uruguay and 
Paraguay, aiming to form a customs union to encourage free movement of goods, people 
and currency within the region. 
 
2.5 LITERATURE REVIEW 
 
2.5.1 The relationship between RTAs and trade 
 
2.5.1.1 Augmenting trade effect 
 
The formation and development of regional trade agreements has been found to have a 
crucial role on increasing trade, not only stimulating trade among member countries, but also 
stimulating trade between member countries with non-member countries. 
 
Rajapakse and Arunatilake (1997) find that by removing restrictive trade barriers a large 
amount of more bilateral trade would be expected within the South Asian Association for 
Regional Cooperation (SAARC). Endoh (1999) finds that the EEC and Council of Mutual 
Economic Assistance (CMEA) members increased regional trade during the 1960-1994 
period. Peridy (2005) studies Mediterranean countries’ regional cooperation with the EU and 
finds that by implementing preferential trade with the EU since the 1970s, Mediterranean 
countries have successfully increased their exports to the EU area, and the 1995 Barcelona 
conference saw a great achievement in finalizing a free trade area between the EU and other 
Mediterranean countries to further increase trade between these two regions. Using trade 
data after the World War II, Plummer (2006) studies the benefits of membership in ASEAN to 
its members and finds that being members in ASEAN simultaneously, two trading partners 
increased their bilateral trade by about 140 percent more than would have been expected. 
Bergstrand (1985) and Bergstrand (1989) find positive coefficients for members in the EEC 
and European Free Trade Association (EFTA) in the years 1965, 1966, 1975 and 1976 and  
EEC-EFTA trade pact in the years 1975 and 1976, suggesting that participation in 
preferential trading arrangements has stimulated trade among member countries in the EEC, 
EFTA and EEC-EFTA trade pact. 
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Moreover, Rajapakse and Arunatilake (1997) find that SAARC members anticipate enlarging 
their trade share with non-member countries in the world market as well as in their regional 
market. Endoh (1999) finds that EEC members have traded more with outer-region countries 
over the period 1960-1994. Plummer (2006) also notes that ASEAN countries are found to 
have increased their trade with non-ASEAN countries. 
 
2.5.1.2 Trade creation and trade diversion effect 
 
As pointed out in previous sections, many researchers have found beneficial effects resulting 
from regional trade cooperation. In early studies, Viner (1950) first calls people’s attention to 
the two contradictory effects of a country’s membership in an RTA. Generally speaking, a 
member country will benefit from importing lower cost commodities from another member to 
replace higher cost domestic production after import tariffs are removed, while suffering a 
loss when it diverts its imports from a low-cost third country outside the arrangement to a 
high-cost member country because of tariff reduction within the regional free trade area 
(Grimwade 2000). The former is known as the trade creation and the latter the trade 
diversion effect. Results from the trade creation effect will stimulate free trade because of an 
improved resource allocation within the region. However, the trade diversion effect will result 
in strengthened protection from resources outside the region. The net effect will depend on 
whichever is larger, that is, welfare enhancing in a member country when its trade creation 
effect is larger than trade diversion effect, or welfare loss in the same country when its trade 
creation effect is less than trade diversion effect. Furthermore, if more countries improve their 
welfare, the global welfare will be improved; if more countries experience welfare loss, then 
global welfare will be damaged. 
 
After Viner, many researchers find that the trade diversion effect does exist. For instance, 
Yeats (1997, cited in Crawford and Laird 2001, p.200) notes the evidence of trade diversion 
in MERCOSUR, which has caused fewer imports from non-members and subsequently 
altered import composition of the importing countries.  
 
Aitken and Lowry (1973) concentrate their study on the Latin American Free Trade 
Association (LAFTA) and the Central American Common Market (CACM), whose members 
are all less developed countries pursuing trade and economic development through 
members’ economic integration. They study the period from 1955 to 1967, incorporating both 
pre-integration period and post-integration period. Aitken and Lowry demonstrate from their 
empirical results that members in both LAFTA and CACM experienced strong cumulative 
trade creation benefits in most years after their regional integration, and no significant trade 
diversion loss was found for other non-member Latin American countries. The integration 
within LAFTA and CACM thus had a positive effect on enlarging trade and improving welfare 
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among members. 
 
Endoh (1999) finds that the EEC and CMEA had a positive trade creation effect when its 
members traded more within regional areas in the 1960s and the early 1990s. A trade 
diversion effect is reported for CMEA and LAFTA with them trading less with non-member 
countries. However, the trade effects of these three regional economic arrangements had 
been weakening, especially during the 1990s. 
 
Other researchers, such as Soloaga and Winters (2001), Clarete, Edmonds et al. (2003) and 
Fukao, Okubo and Stern (2003), show that after RTAs were implemented, some members 
increased their imports from other member countries whilst decreasing their import volumes 
from non-member countries. 
 
Further to the studies mentioned above, Vines (1995) points out that these two trade effects 
will be different according to the different organization and objective of RTAs. Most of the 
RTAs in the world tend to liberalize inside the region while maintaining their own or common 
trade barriers to the outside region (called regional trading blocs in Vines’ study). Trade 
creation effect and trade diversion effect will both occur for these blocks. However, for a few 
RTAs engaging in trade liberalization for their member countries and extending this to other 
non-member countries (called open regionalism in Vines’ study) only the trade creation effect 
will be found, while the trade diversion effect will not occur as RTA members will non-
discriminatorily import from members and non-members as they face the same trade barriers. 
Therefore, RTAs, such as APEC that does not forbid members from extending their regional 
trade negotiation outcomes to non-members unilaterally, may incur a trade creation effect, 
while other RTAs will have both trade creation and trade diversion effects. 
 
2.5.2 The relationship between RTAs and FDI  
 
In comparison with the regulation and progress made by the WTO, regional economic and 
trade integration is increasingly considered to strengthen discrimination against outside 
countries. Although the discrimination should not reduce the benefits for the outside 
countries that they have achieved in the WTO, it does weaken the competitive ability of 
outside firms with inside firms. Thus it encourages, to some extent through incentive 
investment rules, outside firms to produce within the integrated area to maintain and enlarge 
their market shares and competitiveness (Buckley, Clegg, Forsans and Reilly 2003). 
 
The way that an RTA affects its inside regional investment can be divided into two parts: 
indirect effects on FDI flows through the trade liberalization process and direct effects on FDI 
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flows through investment liberalization under the rules of the RTA (Blomstrom and Kokko 
1997; Blomstrom, Kokko and Globerman 1998; Worth 1998). While trade liberalization can 
reduce intra-regional tariffs and non-tariff barriers to form a free trade area and an enlarged 
intra-regional market to attract more FDI inflows from outsiders, it can also reduce FDI to the 
region because if external trade barriers are lowered, outsiders may prefer to export to the 
region rather than to invest. Thus trade liberalization can cause regional FDI inflows from 
outsiders to increase or decrease according to their trade strategies. 
 
Investment restriction relief provides a more attractive market for multinational corporations 
(MNCs). Blomstrom and Kokko (1997) and Worth (1998) note that RTAs can affect 
investment at the industry and country level. For industries, MNCs would not change their 
level of investment in a host country when they possess an ownership advantage or an 
internalization advantage that is not significantly decreased by the introduction of regional 
economic integration. For countries, location advantages hold the balance in investment 
decisions. When countries within a region set up an integrated economic relationship, 
countries with location advantages will attract more FDI aimed at serving the regional market, 
while countries with fewer advantages will have less FDI inflows. It is worse if some of their 
existing FDI flows out of the country when MNCs relocate their production to the most 
competitive country within the region. 
 
When considering the advantages that MNCs will evaluate in their investment decision, 
regional integration often affects location advantages rather than ownership and 
internalization advantages. In the analysis of the impact of NAFTA and Canada-USA FTA on 
European, Canadian and Japanese firms’ investment strategies in North America, Buckley, 
Clegg et al. (2003) point out that the changed location attractiveness is one of the primary 
advantages a regional trade agreement has provided. An RTA can encourage a firm in or out 
of a region and divert its investment from outside the region to inside the region. They further 
ascertain that economies of scale can be achieved under this relocation strategy, which 
enables a firm to better use local resources and gain market access.  
 
Besides location advantages, a regional trade agreement can affect MNCs’ global strategies. 
It is believed that a multinational corporation may obtain a multi-domestic strategy in 
investing and operating in each country, although they may focus on global market. This 
strategy has been changed to a regional strategy as regional trade agreements are 
increasing worldwide (Buckley, Clegg et al. 2003). Firms then devote themselves to develop 
a new regional integrated market. Graham and Wada (2000) point out that through their 
comparisons among total sales of the USA affiliated firms in Mexico to the USA and Mexico 
and other countries from 1991, the USA MNCs tended to take advantage of establishing 
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businesses in Mexico in order to serve the whole North American market rather than the 
Mexican domestic market when they expected that a North American free trade area would 
be formed. 
 
2.5.3 The relationship between trade liberalization and productivity 
 
Productivity improvement is one of the most important factors in stimulating a country’s 
economic growth. It includes many factors, for instance, production technology innovation, 
improvement in technical efficiency, managerial efforts, reorganization efforts, investment in 
physical capital and human capital, investment in research and development, resources re-
allocation and productivity catch-up. These factors are achieved mainly through 
microeconomic reforms as well as some macroeconomic policies. Microeconomic reforms 
refer to any policy designed to increase economic efficiency, such as allocation efficiency, 
distribution efficiency and production efficiency. The government can regulate or deregulate 
the factor market, product market and services market to promote higher unit efficiency and 
competition in domestic markets or world markets. These policies concentrate on 
deregulation in the labour market and capital market, privatisation of national enterprises and 
domestic tax reform that aims to reduce or eliminate tax distortions (Otto 1997).  
 
In addition to domestic microeconomic reforms, foreign trade reforms are considered another 
channel that affects the above factors and improves productivity growth. Previous literature 
discusses ways by which productivity growth can be increased through trade liberalization 
progress (Chand and Sen 2002; Iscan 1998; Mahadevan 2002; Mulaga and Weiss 1996; 
Paus, Reinhardt and Robinson 2003). Reforms in eliminating import restrictions, 
strengthened foreign competition from imports, obtaining imported goods with advanced 
technology, export stimulation and catching up with other country’s productivity can stimulate 
a country to improve its productivity at the national, industry and firm level.  
 
2.5.3.1 Import induced technology improvements  
 
Usually, reductions in tariff rates and non-tariff barriers increase competitive pressures on 
domestic producers from their foreign rivals, encouraging domestic manufacturers to improve 
their technology level by introducing advanced manufacturing technology through purchasing 
new technology or new technology embedded capital goods or through learning-by-doing 
process from imported goods (Muendler 2004). 
 
Import liberalization can enable more imports of capital goods and intermediate goods that 
are embedded with technological innovation from industrial countries or other countries with 
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a higher technology level, which will enable domestic firms to improve their production ability 
and better use imported technological intermediate goods in their final products, thus 
improving their productivity performance (Alam and Morrison 2000; Goldar and Kumari 2003). 
Iscan (1998) shows that by employing imported intermediate inputs embedded with 
advanced technology into the production process Mexican domestic firms did improve their 
total factor productivity. Major Latin American countries are found to be capable of importing 
higher quality technology products after their trade reform progress achieved success in tariff 
and non-tariff reduction (Paus, Reinhardt et al. 2003). 
 
However, domestic firms encounter increasing competition from imported goods after trade 
liberalization strategies are carried out. The rising competitive pressure from imported 
technological intermediate and final goods motivates domestic firms to better utilize 
technology in their production process and efficiently use available resources. This can be 
achieved through better organization of production, improved managerial efficiency, more 
effective utilization of labour and better capacity utilization (Goldar and Kumari 2003). Iscan 
(1998) concludes that Mexican manufacturing industry had increased its total factor 
productivity level since import tariff rates were reduced significantly for foreign competitors. 
Paus, Reihardt et al. (2003) demonstrate empirically that import growth in major Latin 
American countries resulted in improvements in these countries’ labour productivity growth in 
labour-intensive, natural resource-intensive and human capital-intensive manufacturing 
industries. Alam and Morison (2000) mention that NAFTA and EEC are the most obvious 
examples to demonstrate that the competition arising from trade liberalization progress is a 
motivator for productivity growth. 
 
Furthermore, those least efficient producers that cannot improve their capability under 
increased foreign competition will be forced to close down and exit the industry. As a result, 
the shutdown of these least productive firms will positively contribute to the average level of 
productivity efficiency for that industry (Goldar and Kumari 2003; Muendler 2004). 
 
2.5.3.2 World environment induced technology improvements  
 
The idea of productivity catch-up argues that initial lower productivity countries will tend to 
experience relatively faster growth in productivity compared with countries having an initial 
higher productivity level. In this case backward countries are capable of introducing best-
practice technology that can help with productivity growth from leading countries (Otto 1997).  
 
Dowrick and Nguyen (1989) report that poorer OECD countries with lower total factor 
productivity have shown evidence of faster growth in TFP by catching up and converging in 
productivity levels. Therefore, when a country or an industry’s productivity level is far behind 
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the average world level, it has more opportunities to catch up with leading countries or 
industries to reduce the productivity gap (when productivity convergence will occur) through 
purchasing new technology or by reproducing the best-practice technology through 
international trade. Thus this country or industry will produce a higher productivity growth 
than others whose productivity level is closer to the average world level (Paus, Reinhardt et 
al. 2003). However, higher productivity growth does not necessarily mean a relative catch-up 
in productivity compared with the average world level. Paus, Reinhardt et al. (2003) find that 
only Argentina and Mexico in the seven Latin American countries showed any improvement 
in their average productivity relative to the USA (the USA is selected as the average world 
level). Other countries were found to have the same level of relative productivity as before 
trade liberalization was carried out. 
 
2.5.3.3 Exports induced technology improvements  
 
If trade liberalization can change relative prices between exports and imports, it will make 
exporting relatively more attractive in the world market. Reciprocal trade terms associated 
with technological goods and services can enable domestic firms to penetrate their export 
markets more effectively, which may also improve their economies of scale and increase 
their awareness of obtaining best-practice technology from abroad. As a result they can 
improve their productivity (Goldar and Kumari 2003).  
 
Iscan (1998) finds that a higher past share of exports in an industry’s output has positively 
affected that industry’s total factor productivity level. Paus, Reinhardt et al. (2003) also note 
that in the natural resource intensive industries, export growth had a positive impact on 
productivity growth in Latin American countries, indicating that learning from trading partners 
by domestic firms or competition from higher productive MNCs located in these countries 
may promote domestic firms’ total factor productivity. 
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Chapter 3 
 
THE IMPACT OF REGIONAL TRADE AGREEMENTS ON 
BILATERAL TRADE FLOWS 
 
 
3.1 INTRODUCTION 
 
As regional trade agreements (RTAs) have developed quickly since the 1990s, their impact 
on trade relationships between RTA members with non-members has attracted much interest 
and many studies among researchers and policy makers. The study of trade creation and 
trade diversion effects that occur following the introduction of RTAs is typical. These effects 
can be further separated into export creation, import creation, export diversion and import 
diversion effects when exports and imports are studied separately. An exporter may 
experience export creation and / or export diversion effects, while an importer may 
experience import creation and / or import diversion effects after they participate in regional 
trade and economic integration. 
 
This chapter studies the relationship between trade flows and regional trade agreements. A 
gravity model, which has been used in analysing determinants of trade flows since the 1960s, 
is adopted here to study the impact of seven regional trade agreements on bilateral trade 
changes between pairs of thirty-nine countries and areas including Australia and China. 
Trade creation and trade diversion effects upon the formation and implementation of regional 
trade agreements will be studied for exports and imports separately. 
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Following this introduction section, Section 3.2 introduces the gravity model and variables 
that will be used in this chapter. Section 3.3 discusses data collection issues. The empirical 
results for the total trade models are reported in Section 3.4. Results for China’s trade with 
other countries and areas are reported in Section 3.5. Results for Australia’s trade with other 
countries and areas are reported in Section 3.6. Results for bilateral trade between Australia 
and China are reported in Section 3.7. Section 3.8 presents the conclusions of the whole 
chapter. 
 
3.2 METHODOLOGY 
 
3.2.1 Gravity model introduction 
 
The gravity model has been derived from Newton’s “Law of Universal Gravitation”, which 
states that the attractive force between two objects is a function of the masses of the objects 
and the distance between the two objects. In 1962 Jan Tinbergen proposed to apply 
Newton’s law to international trade flows to study the effect of economic factors on trade 
changes. Tinbergen (1962) uses economic forces of the origin and destination countries, and 
economic forces that affect trade flows between the two sets of countries to study the 
determinants of international trade flows. Thus the model predicts that bilateral trade 
between a pair of countries should increase as their economic sizes increase and decrease 
as the transaction costs increase. The model can be expressed as follows: 
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In equation (3.1) ijT  is trade flows from origin country i  to destination country j ; usually it is 
expressed as a country’s exports, imports or total trade value. iM  and jM  are the economic 
forces of the two countries that have a positive effect on bilateral trade flows. ijD  is the 
economic force that negatively affects trade flows between the origin country and the 
destination country; it is usually represents changes in transaction costs. G  is a constant.  
 
By introducing economic variables, equation (3.1) can be expressed as equation (3.2): 
 
ijijijjiij uADYYT 4321 )()()()(0 ααααβ=                                                                                      (3.2) 
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where iY  is origin country i ’s gross domestic product; jY  is destination country j ’s gross 
domestic product; ijD  is the physical distance between the origin and destination countries; 
ijA  stands for any other factors that affect trade flows between the origin and destination 
country; and iju  is an error term representing any factors that are not considered in this 
equation but may affect bilateral trade flows. 
 
 
Usually the multiplicative gravity model is transformed into a natural log type equation to 
obtain a linear relationship between logged trade flows and logged economic factors. 
Equation (3.3) is the basic gravity model for studying the impact of economic factors on trade 
flow changes on log basis that is used by most researchers. This basic equation is further 
extended and modified by introducing factors other than GDP and distance that may affect 
bilateral trade flows, that is, extending variable ijA  into detailed factors. 
 
ijijijjiij uADYYT lnlnlnlnlnlnln 43210 +++++= ααααα                                              (3.3) 
 
In this equation, the origin country’s GDP and destination country’s GDP are expected to be 
positively related to trade flows. The economic size of a trading country usually decides how 
much a country can trade with all its trading partners. Therefore, larger countries tend to 
trade more, while smaller countries tend to trade less. Previous literature justifies the role of 
GDP in the gravity model and GDP is found to positively affect a country’s trade flows 
(Anderson 1979; Bergstrand 1985; Bergstrand 1989).  
 
Physical distance between pairs of countries is considered an important linkage factor 
affecting trade flows; it is often used as a proxy for natural trade resistance. The gravity 
model assumes that bilateral trade is inversely proportional to the distance between trading 
partners. The reason is that long distances cause more transport time, higher transportation 
costs and communication expenses and will increase a product’s price and reduce its 
competitiveness; thus having a negative impact on trade volume. Early studies have proved 
the role of distance in reducing bilateral trade flows (Anderson 1979; Bergstrand 1985; 
Bergstrand 1989). 
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3.2.2 Augmenting the gravity model with other economic factors 
 
In equation (3.3), ijA  stands for any other set of factors that affect trade flows between origin 
countries and destination countries. In previous literature, ijA  represents a wide range of 
factors, which impacts changes of bilateral trade flows to some extent. Oguledo and 
Macphee (1994) find that nearly fifty different variables are used in earlier studies of gravity 
models to explain changes of bilateral trade flows apart from GDP and distance variables. 
These factors are related to origin and destination countries’ market sizes, economic 
development, geographical relationship, social and cultural relationship, product price 
changes, trade policy changes and other factors. 
 
As there are so many variables that can be put into the gravity model, an important issue 
emerges that no consensus has been found in previous literature on which additional 
variables should be included in the extended gravity model besides GDP and distance 
measurements. Some researchers intentionally choose some specific variables in line with 
their empirical study purposes, and omit other variables, which may cause estimation bias. 
For example, Baltagi, Egger and Pfaffermayr (2003) believe that omitting one or more 
variables related to exporters, importers and time-variant effects will result in regression bias 
on other selected variables; thus they propose to include all variables in the gravity model. In 
their study, they find that all variables that are related to exporters, importers and time 
changes have significant results. However, the variables used in their study (except for GDP 
and distance) are captured as dummy variables, which may result in regression bias. An 
error term instead is used to capture the extra effects that unobserved variables will have on 
changes in trade flows. Therefore, in order to avoid including every possible influential factor 
in this study, only the common factors used in most previous studies are included in this 
chapter. These variables are GDP, distance, population, land area, exchange rate, language, 
common border and regional trade agreements, which are discussed below. 
 
Population is used to capture domestic market size of a country. A larger population means a 
larger domestic market; domestic manufacturers can easily realize economies of scale to 
produce a wider range of and a larger volume of products to satisfy domestic demand.  
Therefore, a dependence on international specialization will be reduced. Thus a negative 
relationship will be expected between population and trade flows. Anderson (1979) has 
theoretically justified that population is negatively related to trade flows. Other previous 
studies have further proved this relationship, such as Endoh (1999).  
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Frankel (1997) explains that a country with a large land area has an opportunity to have 
more natural resources. This enables the realization of production economies of scale and 
thus a large country tends to trade less with others. Therefore, a negative relationship is 
expected between a country’s land area and trade flows. 
 
Commodity price changes and currency price changes can affect trade flows between 
trading partners. A relative change in an exchange rate is expected to influence a country’s 
import and export volumes because it can increase or decrease commodity prices measured 
in either national or foreign currency. Depreciation of a country’s currency enables that 
country to export more and import less; on the other hand, appreciation can enable a country 
to export less and import more.  
 
Bergstrand (1985) estimates the effect of price changes on bilateral trade flows using 
exchange rate changes, export and import unit value index and GDP deflator. He finds that 
flexible exchange rate changes significantly affect trade flows (while exchange rate under the 
fixed system does not have any impact), as well as changes of export prices and import 
prices. Bergstrand (1989) uses a similar method for the exchange rate and aggregate 
wholesale price index to measure currency and commodity price changes. He finds that 
depreciation of an exporter’s currency does stimulate its exports in most commodities 
(except for machinery and transport equipment and miscellaneous manufactures). 
 
Other factors, including cultural differences, a common land border between two trading 
partners and whether a country is an island, are studied. They appear in the gravity model as 
three dummy variables, taking the value of one if two countries share a common language, 
land border, or when a country is an island, and zero otherwise.  
 
Cultural similarity in two trading partners is considered capable of promoting trade between 
them, as it can reduce exchange costs in communication, understanding and marketing. 
Thus it positively affects bilateral trade flows. Sharing a common language is the usual proxy 
for representing cultural similarities. Evidence from early studies strongly supports this 
hypothesis (Endoh 1999). An island country will tend to trade more with others to exchange 
for commodities that they do not produce due to resource scarcity. 
 
Land adjacency is another factor used as a proxy of measuring transport costs besides the 
distance variable. Unlike physical distance between two countries, a common land border will 
enable two trading partners to reduce transportation costs; thus a positive relationship 
between land adjacency and trade flows is expected (Endoh 1999). In the studies of 1985 
and 1989, Berstrand finds a positive relationship between trade flow changes and the fact 
that two trading partners share a common border.  
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Beginning in the last decade in the twentieth century, more countries tended to enter regional 
trade agreements to facilitate bilateral trade. After this new regionalism approach, empirical 
studies have found evidence, that by participating in a regional trade agreement, a country 
improves its trade levels. Therefore, membership in a regional trade agreement has been 
included to study whether it has an effect on members’ trade changes with their partners 
from within the region and outside the region. The introduction of this variable is further 
explained in the next section.  
 
3.2.3 Augmenting the gravity model with regional integration factors 
 
This section extends previous studies that augment the basic gravity model with additional 
regional trade agreements dummy variables to estimate their impact on changes of bilateral 
trade flows. From equation (3.3), equation (3.4) separates the effect of RTAs from the effect 
of other factors. 
 
ijijijjiij uRTAADYYT lnln'lnlnlnlnlnln 543210 ++++++= αααααα                               (3.4) 
 
In equation (3.4), RTA  is a dummy variable standing for the formation and implementation of 
a regional trade agreement, which is used to study the effect of an RTA on the changes of 
trade flows.  
 
Following Tinbergen (1962)’s introduction of examining the effect of economic integration in 
trade flows, Linnemann (1966) applies the gravity model to study the impact of the formation 
and implementation of regional trade agreements on member countries’ bilateral trade flows. 
From the late 1960s and the early 1970s, more studies have used the gravity model to 
estimate the effect of an RTA on bilateral trade by introducing additional RTA dummy 
variables. Aitken (1973), Braga, Sadafi et al. (1994), Bayoumi and Eichengreen (1997), 
Frankel (1997), Endoh (1999), Soloaga and Winters (2001), Clarete, Edmonds et al. (2003) 
have extended the gravity equation to include more variables to capture the impact of 
regional trade agreements on the change of members’ trade flows.  
 
From the 1970s, the basic gravity model has been extended three times to study trade 
effects on members of a regional trade agreement. Aitken (1973), Braga, Sadafi et al. (1994), 
Aitken and Lowry (1973) introduce a dummy variable to obtain the RTA impact on trade 
between members. The dummy variable takes the value of one if two trading countries are 
both members of one RTA, and zero when either of them is not a member of this RTA. When 
all the other variables remain unchanged, a positive coefficient indicates that an RTA 
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member tends to trade more with other member countries as well as the rest of the world, 
while a negative coefficient means a member tends to reduce trade with non-member 
countries. Later studies also use this idea to identify the role of RTAs on trade flows, such as 
Plummer (2006) for studying member countries’ intra-ASEAN trade.  
 
Bayoumi and Eichengreen (1997) and Frankel (1997) introduce another dummy variable to 
measure trade effects between RTA members with non-members. It takes the value of one if 
the importer is an RTA member and the exporter is a non-member, and zero otherwise. It 
therefore, not only measures trade creation and trade diversion effects from the perspective 
of member countries bus also extends the study of changes in trade volumes to those of an 
RTA member with its extra-regional trading partners. A negative coefficient suggests that 
RTA members import less from the rest of the world than would be expected due to the 
formation and implementation of an RTA, when its other economic conditions are taken into 
account; thus, a trade diversion effect is created and will harm the member country by 
reducing its welfare. Plummer (2006) studies ASEAN members’ trade with other non-
members using this variable. 
 
When considering the realization of non-discriminatory trade liberalization after a regional 
trade agreement is implemented, Soloaga and Winters (2001) use a different RTA variable to 
capture general trade effects of RTAs. This variable takes the value of one if a country is a 
member of an RTA and zero otherwise, such as iRTA  and jRTA  for country i  and j , 
regardless of the membership status of its trading partners. It is then separated into three 
different variables. The first variable, the product of dummy variables for both countries being 
members of one RTA ( ji RTARTA ⋅ ), is used to analyse intra-regional trade, while the 
separated iRTA  and jRTA  variables capture the effects of general trade liberalization and 
export diversion respectively. The coefficient of ji RTARTA ⋅  represents trade changes in a 
regional bloc over or under the general effect than members of the bloc would be expected. 
A positive result of the coefficient of iRTA  means extra imports of an RTA member from all 
countries than would be expected. It is made differently from the variable introduced by 
Bayoumi and Eichengreen (1997) and Frankel (1997), who explain their results as the extra 
imports that members obtain from only non-member countries. Soloaga and Winters (2001) 
also introduce a variable to measure the extra export effect, which is indicated by the 
coefficient of the third variable,
 
jRTA . A positive result can be explained as the increase of 
members’ exports to all their trading partners beyond that which would be expected without 
the RTA. On the contrary, negative results of iRTA  and jRTA  mean that trade with countries 
outside the region is lower despite the general liberalization. This will result in a trade 
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diversion effect because of the formation and implementation of trade blocs, which will be 
harmful to the rest of the world (a negative coefficient of jRTA  is called export diversion 
effect). 
 
In combining the studies of previous researchers introduced above, I separate the RTA 
dummy variables to capture intra-regional trade, extra-regional trade and outside region 
trade that are explained in detail in Section 3.2.5. 
 
3.2.4 Theoretical foundation of the gravity model 
 
Although the gravity model has been adopted to study bilateral trade flows since the 1960s, 
there is insufficient theoretical foundation to support the model in international trade. When 
Tinbergen (1962) first introduces the gravity model to econometrically analyse bilateral trade 
flows by GDP and distance between the studied countries, he does not justify the utilization 
of the gravity model in terms of theory.  
 
Theoretical justification for the gravity model under international trade theories has been 
gradually strengthened since the 1990s (Deardorff 1998), when researchers have found that 
the gravity equation is consistent with international trade theories based on traditional 
Heckscher-Ohlin model (H-O model) or imperfect competition trade theories. As trade 
volume depends on economic sizes of exporters and importers, and on transportation costs 
between them, it can be anticipated that a modified gravity equation can be applied to study 
determinants of trade volume. This section focuses on reviewing the theoretical justifications 
of the gravity model that have been done since its adoption to estimate changes in trade 
flows. 
 
Anderson (1979) theoretically justifies the gravity model using the expenditure function to 
study differentiated traded goods in a group of countries, assuming identical homothetic 
preferences for commodities across countries and different trade shares in each country. 
Anderson first derives a simple multiplicative gravity equation with exporter and importer’s 
income from the Cobb-Douglas expenditure method based on several assumptions. These 
include differentiated goods produced only in one country, no tariffs or transport costs and 
the same income expenditure structure in each country. He then relaxes the unit income 
elasticity to make it vary when the price in each country is different and studies traded goods 
and non-traded goods to derive a gravity equation that has no restrictions. Furthermore 
Anderson applies his analysis by relaxing the other two assumptions, studying many 
differentiated traded goods between a pair of countries with tariffs and other transport costs. 
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A general gravity equation is thus derived for aggregate trade flow studies, which is 
explained by GDP, population, distance and other factors. 
 
Later in the 1980s, Bergstrand (1985) theoretically justifies the gravity model in a 
microeconomic foundation from a general equilibrium framework. He first sets up a world 
trade general equilibrium model from supply and demand sides based on the assumption of 
a single factor for each trading partner. From the export-supply side, he adopts a profit-
maximizing equation; from import-demand side, he uses a utility-maximizing equation. 
Exporters and importers will trade with each other using all available resources even with 
trade barriers and non-zero transport costs. Bergstrand then derives a gravity-type equation 
based on several assumptions: (1) trades are undertaken between small open economies; (2) 
same production and utility functions for each country; (3) perfect substitution for production 
and consumption goods around the world. Bergstrand (1985) further tests the derived 
gravity-type equation for differentiated products traded by each country by including price 
changes and exchange rate changes. His empirical analysis suggests that the basic gravity 
equation widely used by studying trade flow changes is a “reduced form from a partial 
equilibrium subsystem of a general equilibrium model with nationally differentiated products”. 
 
Bergstrand (1989) further theoretically justifies the gravity equation by extending his earlier 
work in 1985 based on a microeconomic foundation. He employs trading partners’ per capita 
income to represent a country’s factor endowment level and taste preference to test whether 
the gravity model is in line with the Heckscher-Ohlin model and Linder hypothesis. 
Bergstrand (1989) studies a mixed differentiated products of inter-industry and intra-industry 
under a monopolistic competition assumption. In this case, GDP, per capita income and 
prices are considered to affect trade flows exogenously. He then derives the multiplicative 
generalized gravity model from exporter’s profit-maximizing and importer’s utility-maximizing 
situations in a monopolistic competition economy. In addition, Bergstrand (1989) uses 
national output as a proxy of units of capital, and per capita income as a proxy for the factor 
endowment indicator in his two-factor (labour and capital), multi-industry, multi-country study. 
From his earlier theoretical studies, he points out that if a product is a luxury item, it should 
be a capital-intensive product and its elasticity of substitution exceeds one. Therefore, he 
links importer’s taste preference with exporter’s production factor endowment. A capital-
intensive product exported by an exporter is a luxury product for an importer, while a labour-
intensive product from an exporter is a necessity for an importer. In this way he shows that 
the generalized gravity model can explain the H-O model and Linder hypothesis. His 
arguments are further justified by his empirical studies on SITC 0-8 commodities in countries 
from the EEC and EFTA. 
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More recently, Deardorff (1998) notes that the gravity equation can be derived from the 
international trade theory foundation — the Heckscher-Ohlin theory, which lays a solid 
theoretical framework by using the gravity equation to study changes of trade flows 
especially considering the effect of regional trade agreements. Traditionally, H-O model only 
examines effects on net trade based on assumptions of comparative advantages and perfect 
competition, while Deardorff extends this to examine gross trade flows that he assumes to be 
equal to net trade flows, believing that domestic demand can be satisfied equally from both 
domestic supply and foreign supply at the same time, but not from domestic supply first, then 
followed by foreign supply to fill in the gap left by domestic supply.  
 
Deardorff (1998) studies two opposite cases of the H-O model for complete specialized and 
differentiated goods traded in exporters and importers, that is, frictionless trade and frictional 
trade, both of which can lead to a gravity equation analysis. In frictionless trade, no trade 
barriers are expected; thus the border costs and transportation costs are zero, which enables 
international trade to be as easy and cheap as domestic trade. Deardorff infers a simple 
gravity-like equation explaining trade balance under two different situations, one assumes 
homothetic preferences for spending the same share of income on goods consumption in 
both exporters and importers, and the other assumes arbitrary preferences for spending 
different shares of income on goods consumption in each country. Deardorff finds that trade 
flows without transport costs and trade impediments are a result of trading partners’ national 
income adjusted by a proportion of world income, which represents economic forces 
connecting both exporters and importers that are negatively related to trade flows. 
 
In impeded trade, Deardorff infers a gravity equation from different consumption preference, 
which is a Cobb-Douglas preference that assumes identical and fixed expenditure shares of 
consumers’ income spending on a country’s goods, and constant elasticity of substitution 
preference for any two trading partners’ products. Under either preference assumption, trade 
flows are considered correlated with trading partners’ national income positively and distance 
between them negatively, which the case of the standard gravity model is. 
 
Although there are still many arguments to justify the utilization of the gravity model in 
accordance with international trade theories, the previous theoretical studies discussed 
above have pointed out that the gravity model is a useful tool in explaining determinants of 
bilateral trade flows. Therefore, on the basis of other studies, this chapter uses the extended 
gravity model to study the role of regional trade agreements in stimulating or impeding 
bilateral trade flows, particular for Australia and China. 
 
  
59 
 
3.2.5 Empirical model 
 
In combining the studies of previous researchers, I separate the RTA dummy variables to 
capture intra-regional trade, extra-regional trade and outside region trade. The model is 
defined as follows. 
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Equation (3.5) and equation (3.6) estimate exports and imports respectively. In equation (3.5) 
country i  and country j  are the exporter and importer respectively. In equation (3.6) country 
i  and country j  are the importer and exporter respectively. itGDP  and jtGDP  are gross 
domestic products of country i  and country j  in year t ; the coefficients are expected to be 
positive as a country is expected to trade more with its increasing GDP. itPOP  and jtPOP  
are country i  and country j ’s population in year t ; their coefficients are expected to be 
negative. ijDISTANCE  means the distance between capital cities of country i  and country 
j ; it is expected to have a negative coefficient if two trading partners are far away from each 
other in geographic terms because an increase in distance between them can increase 
transaction costs and reduce trading opportunities. iLANDAREA  and jLANDAREA  are 
country i  and country j ’s land area respectively. Bilateral trade between two countries will 
be reduced if either of them has bigger land area; thus the coefficients of land area are 
expected to be negative. ijtEXR  is the exchange rate between national currency of country i  
and country j  in year t . An importer will import less and export more when its currency is 
devalued in relation to its trading partner’s currency; hence, the coefficient of the exchange 
rate is expected to be negative when imports are dependent variables, while positive when 
exports are dependent variables. iISLAND  and jISLAND  stand for if country i  and country 
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j  are islands; they are expected to have positive coefficients if the exporter and importer are 
island countries because they need to trade in exchange for the goods produced by their 
scarce resources. ijLANGUAGE  stands for whether country i  and country j  speak the 
same language. ijBORDER  stands for if country i  and country j  share a land border. They 
both have positive coefficients when trading partners have common border and common 
language that can reduce cultural difference costs. 
 
Four kinds of RTA dummy variables are introduced to capture the actual effect of regional 
trade agreements on country i ’s trade flows. ktRTA1  takes the value of one when both 
country i  and country j  are members of an RTA k  in year t
,
 and zero otherwise. ktRTA2  
measures only country i  is a member of an RTA k  in year t , while country j  is not a 
member
.
 It takes the value of one in this case and zero otherwise. ktRTA3  measures only 
country j  is a member of an RTA k  in year t , while country i  is not. It takes the value of 
one in this case and zero otherwise. ktRTA4  takes the value of one when both country i  and 
country j  are not members of an RTA k  in year t  and zero otherwise.  
 
By defining these four variables, 1RTA  captures intra-regional trade between member 
countries; a positive coefficient stands for trade creation effect that the formation of the 
studied regional trade agreement can bring. 2RTA  and 3RTA  capture extra-regional trade 
between RTA members and its non-members; a negative coefficient means trade diversion 
effect occurs after an RTA member tends to trade more with other members with higher 
production costs. When imports are estimated as dependent variables, the negative 
coefficient represents export diversion for country i ; when exports are estimated as 
dependent variables, the negative coefficient means an import diversion effect for country i . 
4RTA  captures trade outside the region between non-members. A positive coefficient means 
that with the increasing tendency of bilateral trade between member countries within an RTA, 
non-members have to find other solutions to enlarge their trade to offset the negative impact 
from this RTA. 
 
In addition, the two equations are estimated using pooled data for China’s trade with its 
trading partners and Australia’s trade with others as an exporter and importer respectively. 
The two equations can be specified in the following. Equation (3.7) and equation (3.8) are 
used to estimate China’s imports and exports respectively; equation (3.9) and equation (3.10) 
measure Australia’s imports and exports respectively. 
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Furthermore, bilateral trade flows between Australia and China in particular are estimated as 
a special case to study the impact of regional trade agreements on trade between only 
Australia and China. The equations are expressed in equation (3.11) for imports and 
equation (3.12) for exports. 
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3.2.6 Hypotheses 
 
In complying with previous literature by analysing trade effects, determinants of bilateral 
trade flows are studied by three sets of variables in the gravity model: variables measuring 
total demands of importing countries; variables measuring total supplies of exporting 
countries; variables stimulating or impeding trade between importing and exporting countries. 
These variables are selected as exporter and importer’s economic size, population size, land 
area, distance between two countries, exchange rates, cultural difference, land proximity 
difference and membership in a regional trade agreement. The hypotheses regarding these 
variables are stated as follows. 
 
Hypothesis 1: Bilateral trade will increase as the GDP of trading partners increases. 
 
The gravity model argues that bilateral trade is directly proportional to the economic sizes of 
the exporters and importers under consideration. As larger economies can trade more than 
smaller ones, trade flows should be larger between countries with higher or increased gross 
domestic product, as wealthier economies can produce and trade more than poorer ones. 
Hence GDP is a crucial factor in determining a country’s bilateral trade flows. It is expected 
to be positively related to changes in trade flows. 
 
Hypothesis 2: The volume of bilateral trade will decrease if the population of either exporters 
or importers increases.  
 
An increase in population is expected to reduce trade due to a large domestic market that will 
enable the economies of scale in production. Thus it is expected to be negatively related to 
bilateral trade flows.  
 
There is a phenomenon of note in the population variable. Although most countries have an 
increasing population in absolute number in this study, some countries are found to have 
experienced a decreasing population in some years. For instance, some European countries 
experience negative growth in population in the 1980s. Austria experienced a decreased 
population in 1981, Belgium in 1982 and 1983, Denmark in 1982-1985, Germany in 1981-
1984, Ireland in 1987-1990 and Portugal in 1987-1991. Russia is the most extreme case 
among the countries studied, having a population decrease from 1993 to 2004. It is worth 
noting that the decreasing level is not very high; in most cases, the decreased growth is less 
than 0.05 percent or around 0.1 percent. Only Germany and Ireland experienced a higher 
decreasing rate at above 0.2 percent in some years. In any case, it is assumed that the 
impact of an increased population on bilateral trade flows is negative. 
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Hypothesis 3: A trading partner will tend to reduce its trade with others as it has larger land 
area. 
 
A country with larger land area usually has more abundant natural resources; thus this 
country tends to trade more within domestic market rather than with the world market. 
Therefore, a negative relationship is expected from land area with a country’s bilateral trade 
flows. 
 
Hypothesis 4: Bilateral trade will decrease when transportation costs between two trading 
partners increase. 
 
Distance between pairs of countries is considered an important linkage factor affecting trade 
flows. The gravity model assumes that bilateral trade is inversely proportional to the distance 
between trading partners. The reason is that longer distances incur higher transportation 
costs and communication expenses, which will increase products’ prices and reduce their 
competitiveness, thus having a negative impact on trade volume.  
 
Hypothesis 5: A country will increase its trade when it is an island. An island country is willing 
to trade with other countries to reduce or eliminate its resource scarcity. 
 
Hypothesis 6: A country will increase its exports when the relative price of its currency is 
depreciated, while at the same time it will decrease its imports.  
 
A relative change in exchange rate should affect a country’s import and export volumes 
because it can increase or decrease commodity prices measured in either national or foreign 
currency. The depreciation of a country’s currency can enable this country to export more 
and import less; on the other hand, appreciation can enable a country to export less and 
import more. Thus positive coefficients are expected for the exchange rate variable in the 
export estimations, while negative coefficients are expected in the import estimations. 
 
Hypothesis 7: Bilateral trade will increase if two trading partners share common cultural and 
common land border. 
 
Hypothesis 8: Bilateral trade flows can be affected either positively or negatively if a country 
becomes a member of a regional trade agreement. 
 
Member countries are expected to trade more within an RTA; therefore a positive coefficient 
is expected for intra-regional trade. On the other hand, member countries of an RTA will tend 
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to trade less with other non-member countries; thus a negative coefficient is expected for 
extra-regional trade. Furthermore, as RTA members tend to trade more with each other, non-
member countries have to seek more trade with other non-members; hence a positive 
coefficient is expected for outside region trade. 
 
3.2.7 Previous studies  
 
A majority of previous studies have focused on estimating the effect of the formation and 
implementation of European community, American community and Asian community on 
trade flows, as well as a combination of these communities.  
 
For instance, Aitken (1973) focuses on the study of the impact of the European Economic 
Community (EEC) and European Free Trade Association (EFTA) on their members’ trade 
during the period 1951-1967. Trade creation effect is found in both regional trade 
agreements in his study. Aitken and Lowry (1973) concentrate their studies on the trade 
effects from the Central American Common Market (CACM) and Latin American Free Trade 
Association (LAFTA) during 1955-1967, finding that a trade creation effect does exist within 
both CACM and LAFTA. 
 
Braga, Sadafi et al. (1994) focus their study on five RTAs, including the European 
Community (EC), EFTA, Latin American Integration Association (LAIA) / LAFTA, ASEAN and 
CACM. They show that the new regionalism approach implemented by the end of the 
twentieth century in Latin America improves trade flows in RTA members. 
 
Clarete, Edmonds et al. (2003) study RTAs including the AFTA, Andean Community (Andean 
Pact), ASEAN, CER, Economic Cooperation Organization (ECO), EFTA, EU, MERCOSUR, 
NAFTA, South Asian Preferential Trade Arrangement (SAPTA), South Pacific Regional 
Trade and Economic Cooperation Agreement (SPARTECA) over the period 1980-2000. 
They find that Andean Pact, ECO, EFTA, MERCOSUR, SAPTA and SPARTECA tend to 
increase trade with other members; however, at the expense of members’ trade from non-
members. They find that membership in APEC, CER and EU does not reduce their trade with 
the world. AFTA and NAFTA are not found to change their trade among members, but 
reduce their trade with the world. 
 
Endoh (1999) studies the EEC, LAFTA, Council of Mutual Economic Assistance (CMEA) 
during 1960-1994. He finds that EEC members do not reduce their trade with non-members 
when they foster trade within the region. LAFTA members are found to reduce trade not only 
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with non-member countries, but also with member countries. CMEA has both trade creation 
and trade diversion effects. 
 
Sologa and Winters (2001) study the EU, EFTA, ASEAN, GULF Cooperation Council, 
NAFTA, CACM, LAIA, ANDEAN Pact and MERCOSUR during 1980-1996. In their study, a 
trade diversion effect was found for EU and EFTA, including an export diversion effect. 
 
Ghosh and Yamarik (2004) study the EU, EFTA, European Economic Area (EEA), CACM, 
Caribbean Community/ Cariftaa (CARICOM), NAFTA, LAIA, Andean Pact, MERCOSUR, 
ASEAN, CER and APEC. They find that the trade creation effect is not as that strong as 
reported by other researchers. 
 
Few studies have focused on the impact of RTAs on trade flows of specific countries or 
areas. For example, Oguledo and Macphee (1994) study the USA and its trading partners 
and the EU and its trading partners. In their study, RTAs are found to have significant impact 
on trade flows. Plummer (2006) studies ASEAN for all international bilateral trade, trade 
without industrial countries and trade post 1970. He finds that ASEAN countries tend to trade 
more with each other. As a group, ASEAN is an important determinant to international trade, 
especially the USA and EU bilateral trade. 
 
Based on previous literature, this chapter not only studies the impact of regional trade 
agreements on trade flows of countries from the AFTA, CER, CUSFTA, NAFTA, 
MERCOSUR, EU and APEC, but also estimates trade flows between a particular country 
(Australian and China respectively) and its trading partners, as well as trade between 
Australia and China. 
 
3.3 DATA SOURCES AND MODELLING ISSUES 
 
Imports and exports of a set of thirty-nine countries and areas from seven RTAs are 
estimated in this chapter. These RTAs are the AFTA (including Brunei Darussalam, 
Indonesia, Malaysia, Philippines, Singapore, Thailand and Vietnam), CER (including 
Australia and New Zealand), CUSFTA (including Canada and the USA), NAFTA (including 
Canada, the USA and Mexico), MERCOSUR (including Argentina, Brazil, Paraguay and 
Uruguay), the EU (including France, Germany, Belgium, Italy, Luxembourg, Netherlands, 
The United Kingdom, Denmark, Ireland, Greece, Spain, Portugal, Austria, Finland and 
Sweden), APEC (including all the members stated above in AFTA, CER and NAFTA, and 
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also Hong Kong Special Administrative Region of China, Japan, Republic of Korea, Papua 
new Guinea, Chile, Peru and Russian Federation).  
 
Half of the sample countries imported 80-90 percent and most of them imported 70-90 
percent from the above seven RTA regions during 1980-2000. In the case of China and 
Australia, China imported 77-87 percent in the 1980s from the Asia-Pacific region and the EU, 
and this number increased to around 90 percent in the 1990s. In most of the 1980s Australia 
imported more than 80 percent from these seven RTA regions and this number rose to 90 
percent and stayed at that level for most of the 1990s. Hence, the selected countries and 
areas can be used to reflect major trade flows and major RTAs around the world. They are 
also important trading partners to Australia and China. Although some countries like the USA 
and Japan import a large amount of petroleum from the Organization of the Petroleum 
Exporting Countries (OPEC), because petroleum is a special traded commodity and its 
traded volume does not change due to distance changes and membership in RTAs, OPEC 
countries are excluded from this study. 
 
Annual bilateral commodity trade data over the period 1980-2004 in millions of US dollars are 
collected from the Direction of Trade Statistics of the International Monetary Fund (2006). 
GDP in constant 1990 millions of US dollars, GDP deflator and total population data are 
obtained from the United Nations National Accounts Main Aggregates Database (2005). 
Bilateral export and import data are adjusted by each country’s GDP deflator to eliminate the 
impact of price changes. The distance (measured in kilometers) between capital cities of 
pairs of countries is obtained from “Direct-Line Distances (International Edition)” of Fitzpatrick 
and Modlin (1986), and the data on land area (measured in square kilometers) is collected 
from “Philip’s World Atlas & Gazetteer” (The Royal Geographical Society 1994). 
 
An annual average national currency per US dollar are obtained from the United Nations 
National Accounts Main Aggregates Database, of which Malaysia, Thailand, Papua New 
Guinea, Russian Federation, Argentina and Sweden use official exchange rate (which is 
determined by government authorities); Mexico, China and Chile use principal exchange rate 
(which is used for countries maintaining multiple exchange arrangements); Austria, Belgium, 
Finland, France, Germany, Greece, Ireland, Italy, Luxembourg, Netherlands, Portugal and 
Spain are Euro countries; other countries use market exchange rate (which is largely 
determined by market forces). The exchange rate is not adjusted by GDP deflator as it is 
used to measure the relative inflation between two countries. The exchange rate between 
country i  and country j  is calculated from the exchange rate of country i ’s national 
currency with US dollars and country j ’s national currency with US dollars; thus the 
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exchange rate used in this study reflects country i ’s currency changes relative to country 
j ’s currency. Furthermore, trade flows, GDP, population, distance, land area and exchange 
rates are measured in logarithms. Island, common language and common border are 
determined using the information from The World Factbook (Central Intelligence Agency 
2006). 
 
Nearly all the articles studying bilateral trade determinants using the gravity model have 
empirically showed that distance is a crucial factor in determining bilateral trade flows, and 
some researchers consider it inappropriate to use a constant physical distance between the 
pairs of countries under consideration. In order to eliminate possibly biased results of using 
constant distance, the distance variable is measured in three different ways in this chapter: 
the first one is the normal concept using the constant physical distance between two trading 
countries; the second is to use the “relative distance” concept, adjusting physical distance by 
country i ’ GDP share, that is, country i ’s GDP share in total GDP of the world that captures 
the relative importance of country i ’s economy in the world; the third concept is to adjust 
physical distance using country i ’s import price index, which contains information of 
transport costs, insurance and other relevant costs that are related to transportation. In 
addition constant land areas of country i  and country j  are adjusted by country i ’s GDP 
share and country j ’s GDP share respectively. Three regressions are then undertaken using 
these three measurements of distance. Regression 1 studies constant physical distance and 
constant land area; Regression 2 uses distance adjusted by GDP share and land area 
adjusted by GDP share; Regression 3 studies distance adjusted by import price index and 
land area adjusted by GDP share. 
 
Data for bilateral exports and imports, all country’s GDP, population, exchange rates, 
distance adjusted by GDP share and import price index and land area adjusted by GDP 
share are tested for stationary using the Augmented Dickey-Fuller unit root test with trend, 
intercept and four lagged differences. Results indicate that most of the data series are not 
stationary. Therefore, the models given above are estimated using first differences to 
eliminate the non-stationary problem. 
 
Empirical results are discussed in four sections: Section 3.4 reports the results from studying 
all sample countries in the seven RTAs; Section 3.5 shows the results from studying China’s 
trade with its trading partners only; Section 3.6 reports the results from studying Australia’s 
trade with its trading partners only; Section 3.7 reports the results from studying bilateral 
trade flows between Australia and China in particular. 
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3.4 EMPIRICAL RESULTS FOR ALL COUNTRIES 
 
Equations (3.5) and (3.6) are estimated using pooled data and the ordinary least squares 
method. Tables 3-3, 3-5 and 3-7 show the empirical results for country i ’s exports to country 
j . Tables 3-4, 3-6 and 3-8 show regression results for country i ’s imports from country j . 
Tables 3-3 and 3-4 show the results when only economic factors are included and not RTA 
variables. Tables 3-5 and 3-6 show the results using economic factors with intra-regional 
trade and extra-regional trade of RTA1, RTA2 and RTA3 variables. Tables 3-7 and 3-8 show 
the results with economic factors with outside region trade using RTA4 variables. The reason 
why the models are estimated with RTA1, RTA2 and RTA3 and RTA4 variables separately is 
that RTA4 variables are strongly correlated with RTA2 and RTA3 variables (see Table 3-1); 
therefore using them together will result in multicollinearity problems.  
 
3.4.1 Impact of economic factors 
 
The coefficients of country i  and country j ’s GDP are all positive, as expected, and 
statistically significant at the one percent level in all regressions for both export and import 
estimations (see Tables 3-3 to 3-8). All countries under consideration tend to increase their 
imports and exports when their economic conditions improve.  
 
The coefficients of population in country i  and country j  are negative and statistically 
significant at the one percent level in both export and import estimations (see Tables 3-3 to 
3-8). The results are in line with expectation that a country with a larger domestic market 
tends to fulfil its supply and demand internally instead of trading more with other countries. 
 
Distance is investigated using three methods in this study: constant distance, constant 
distance adjusted by country i ’s GDP share, constant distance adjusted by country i ’s 
import price index. Contradictory results are found using these three methods. The expected 
negative coefficients are found in the estimations for distance adjusted by GDP share, but 
they are only statistically significant in the import estimations (see Tables 3-4, 3-6 and 3-8). 
Positively signed coefficients, however, are found for measuring constant distance and 
distance adjusted by import price index (see Tables 3-3 to 3-8). The difference between the 
results for these two methods is that the coefficients of constant distance are only statistically 
significant in the export estimations (see Tables 3-3, 3-5 and 3-7), while the coefficients of 
distance adjusted by import price index are significant for both export and import estimations 
(see Tables 3-3 to 3-8). Because no consistent results can be arrived for the distance 
variable, it is difficult to determine the exact impact of distance on bilateral trade flow 
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changes. Therefore, no conclusion can be made for the effect of distance in this study. 
However, it is worth mentioning that in most empirical studies, including the literature 
discussed above, negative coefficients are found for the constant distance variable, which 
indicates that bilateral trade flows tend to decrease with a longer distance. 
 
Table 3-1: Correlation matrix for RTA variables 
AFTA1, CER1, CUSFTA1, NAFTA1, EU1, MERCOSUR1 and APEC1 take the value of 1 when both country i  and country j  
are members of AFTA, CER, CUSFTA, NAFTA, EU, MERCOSUR or APEC respectively in year t, and zero otherwise. 
AFTA2, CER2, CUSFTA2, NAFTA2, EU2, MERCOSUR2 and APEC2 take the value of 1 when only country i  is a member of 
AFTA, CER, CUSFTA, NAFTA, EU, MERCOSUR or APEC, and zero otherwise. 
AFTA3, CER3, CUSFTA3, NAFTA3, EU3, MERCOSUR3 and APEC3 take the value of 1 when only country j  is a member of 
AFTA, CER, CUSFTA, NAFTA, EU, MERCOSUR or APEC, and zero otherwise. 
AFTA4, CER4, CUSFTA4, NAFTA4, EU4, MERCOSUR4 and APEC4 take the value of 1 when both country i  and country j  
are not members of AFTA, CER, CUSFTA, NAFTA, EU, MERCOSUR or APEC, and zero otherwise. 
 AFTA1 AFTA2 AFTA3 AFTA4 
AFTA1 1    
AFTA2 -0.035 1   
AFTA3 -0.035 -0.086 1  
AFTA4 -0.264 -0.642 -0.642 1 
     
 CER1 CER2 CER3 CER4 
CER1 1    
CER2 -0.007 1   
CER3 -0.007 -0.046 1  
CER4 -0.110 -0.686 -0.685 1 
     
 CUSFTA1 CUSFTA2 CUSFTA3 CUSFTA4 
CUSFTA1 1    
CUSFTA2 -0.005 1   
CUSFTA3 -0.005 -0.034 1  
CUSFTA4 -0.112 -0.690 -0.690 1 
     
 NAFTA1 NAFTA2 NAFTA3 NAFTA4 
NAFTA1 1    
NAFTA2 -0.008 1   
NAFTA3 -0.008 -0.035 1  
NAFTA4 -0.131 -0.564 -0.564 1 
     
     
 EU1 EU2 EU3 EU4 
EU1 1    
EU2 -0.183 1   
EU3 -0.183 -0.287 1  
EU4 -0.308 -0.484 -0.484 1 
     
 MERCOSUR1 MERCOSUR2 MERCOSUR3 MERCOSUR4 
MERCOSUR1 1    
MERCOSUR2 -0.016 1   
MERCOSUR3 -0.014 -0.049 1  
MERCOSUR4 -0.207 -0.724 -0.615 1 
     
 APEC1 APEC2 APEC3 APEC4 
APEC1 1    
APEC2 -0.170 1   
APEC3 -0.170 -0.194 1  
APEC4 -0.423 -0.482 -0.482 1 
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The coefficients of constant land area are mostly negative for country i  in the export 
estimations (see Tables 3-3, 3-5 and 3-7), and negative for country j  in the import 
estimations (see Tables 3-4, 3-6 and 3-8). However, all of them are not statistically significant. 
On the other hand, the coefficients of constant land area are mostly positive for country j  in 
the export estimations (see Tables 3-3, 3-5 and 3-7), and positive for country i  in the import 
estimations (see Tables 3-4, 3-6 and 3-8). The coefficient of country i ’s land area in Table 3-
4 for the economic factor estimations is significant at the ten percent level only; others are 
not significant. These results indicate that in current international trade the area of a country 
and its expected resource abundance is not an important factor affecting trade flows. It is 
worth noting that land areas adjusted by GDP share are highly correlated with a country’s 
GDP (see Table 3-2), only one exporter or one importer’s adjusted land area can be included 
in the equation estimations and the results are not significant. Therefore, both GDP adjusted 
land area for country i  and country j  are dropped from further estimations. No results are 
shown for these two adjusted variables in this chapter. 
 
Table 3-3: Results for economic factors of aggregate exports for all countries 
Regression 1 studies constant physical distance and constant land area with other variables. Regression 2 estimates distance 
adjusted by GDP share and land area adjusted by GDP share with other variables. Regression 3 studies distance adjusted by 
import price index and land area adjusted by GDP share with other variables. 
Regression 1 Regression 2 Regression 3 Variable 
Coefficient t-Statistic Coefficient t-Statistic Coefficient t-Statistic 
Intercept 0.0219** 2.3201 0.0335*** 4.9575 0.0367*** 6.8870 
Difference of GDP of country I  1.8139*** 19.7407 1.8106*** 19.6942 1.6053*** 17.5916 
Difference of GDP of country J 2.6614*** 29.4041 2.8225*** 14.7234 2.3276*** 25.7123 
Difference of population of country I  -2.6506*** -11.7617 -2.6196*** -11.6653 -2.1616*** -9.7114 
Difference of population of country J -3.6706*** -16.4702 -3.6539*** -16.5077 -3.0266*** -13.7283 
Constant distance between country I 
and J 0.0071* 1.7242 __ __ __ __ 
Constant land area of country I  -0.0004 -0.2787 __ __ __ __ 
Constant land area of country J 0.0018 1.1627 __ __ __ __ 
Difference of distance adjusted by 
GDP share __ __ -0.1837 -0.9891 __ __ 
Difference of distance adjusted by 
import price index __ __ __ __ 1.1526*** 24.5422 
Difference of exchange rate between 
country I and country J’s currency -0.0114* -1.7054 -0.0127* -1.9274 -0.0153** -2.3611 
Dummy if country I is an island -0.0105 -1.3603 -0.0102 -1.3364 -0.0122 -1.6042 
Dummy if country J is an island 0.0107 1.3933 0.0103 1.3478 0.0135* 1.7837 
Dummy of country I and J share 
common language -0.0053 -0.5319 -0.0069 -0.6958 -0.0083 -0.8360 
Dummy if country I and J share 
common land border 0.0276 1.5000 0.0154 0.9277 0.0140 0.8531 
R-squared 0.0443  0.0441  0.0626  
Adjusted R-squared 0.0439  0.0438  0.0622  
F-statistic 118.0244  141.1974  204.1054  
Prob(F-statistic) 0.0000  0.0000  0.0000  
Included observations 30599  30599  30599  
Note: *** p <0.01, ** p <0.05, * p <0.10 mean statistically significant at the one, five and ten percent level respectively. 
 
The coefficients of the exchange rate are all negative in both export and import estimations. 
They are mostly significant at either five or ten percent level in the export estimations (see 
Tables 3-3, 3-5 and 3-7), and at the one percent level in the import estimations (see Tables 
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3-4, 3-6 and 3-8). The results indicate that a country tends to import less, as expected, when 
its currency is worth less and the price of imported goods measured by national currency 
increases compared with pre-devaluation period. However, although more exports are 
expected for this country under the same situation, the empirical results show that exports 
actually tend to be reduced.  
 
Table 3-4: Results for economic factors of aggregate imports for all countries 
Regression 1 studies constant physical distance and constant land area with other variables. Regression 2 estimates distance 
adjusted by GDP share and land area adjusted by GDP share with other variables. Regression 3 studies distance adjusted by 
import price index and land area adjusted by GDP share with other variables. 
Regression 1 Regression 2 Regression 3 Variable Coefficient t-Statistic Coefficient t-Statistic Coefficient t-Statistic 
Intercept 0.0317*** 3.3310 0.0308*** 4.5069 0.0412*** 7.6403 
Difference of GDP of country I  3.0096*** 33.1044 3.0200*** 33.2067 2.8429*** 31.4328 
Difference of GDP of country J 1.1441*** 12.4354 1.5978*** 8.2196 0.8330*** 9.0278 
Difference of population of country I  -3.8621*** -17.0269 -3.9216*** -17.3864 -3.5170*** -15.6999 
Difference of population of country J -2.1383*** -9.4889 -2.0623*** -9.2012 -1.5004*** -6.7029 
Constant distance between country I 
and J 0.0037 0.8868 __ __ __ __ 
Constant land area of country I  0.0027* 1.7408 __ __ __ __ 
Constant land area of country J -0.0005 -0.3340 __ __ __ __ 
Difference of distance adjusted by 
GDP share __ __ -0.5081*** -2.6959 __ __ 
Difference of distance adjusted by 
import price index __ __ __ __ 1.0236*** 21.6790 
Difference of exchange rate between 
country I and country J’s currency -0.0374*** -5.5215 -0.0349*** -5.2541 -0.0368*** -5.5815 
Dummy if country I is an island -0.0060 -0.7777 -0.0081 -1.0569 -0.0092 -1.2058 
Dummy if country J is an island 0.0058 0.7499 0.0063 0.8135 0.0091 1.1901 
Dummy of country I and J share 
common language -0.0006 -0.0579 -0.0022 -0.2152 -0.0029 -0.2866 
Dummy if country I and J share 
common land border 0.0210 1.1322 0.0159 0.9528 0.0142 0.8570 
R-squared 0.0460  0.0461  0.0602  
Adjusted R-squared 0.0456  0.0458  0.0599  
F-statistic 123.6800  148.7165  197.2118  
Prob(F-statistic) 0.0000  0.0000  0.0000  
Included observations 30791  30791  30791  
Note: *** p <0.01, ** p <0.05, * p <0.10 mean statistically significant at the one, five and ten percent level respectively. 
 
The coefficients of island for country i  are all negative in both export and import estimations, 
but only statistically significant in the export estimations with RTA variables in Tables 3-5 and 
3-7. The coefficients of the island variable for country j  are all positive in the export 
estimations and mostly positive in the import estimations, but significant only in the export 
estimations in Table 3-3 Regression 3, when studying only economic factors using distance 
adjusted by import price index. The results indicate that as an exporter, being an island 
country tends to impede its exports; while as an importer, an island country tends to have 
increased imports.  
 
The coefficients of language are all negative in the export and import estimations, but they 
are not significant (see Tables 3-4, 3-6 and 3-8). However, the coefficients of common border 
are all positive, as expected, in both export and import estimations, but are not statistically 
significant (see Tables 3-4, 3-6 and 3-8). The results indicate that although bilateral trading 
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partners are expected to trade more when they share common language and common land 
border, in this study these two variables do not seem to affect their bilateral trade flows. 
 
3.4.2 Impact of regional trade agreements 
 
3.4.2.1 Intra-regional trade  
 
The empirical results for intra-regional trade are reported in Table 3-5 for the export 
estimations and Table 3-6 for the import estimations. The coefficients of AFTA1, CER1 and 
NAFTA1 are positive in both export and import estimations, but they are only statistically 
significant for AFTA1, indicating that when both exporters and importers are members of 
AFTA, the growth of AFTA members’ exports and imports tends to increase by about six or 
seven percent respectively.  
 
The coefficients of MERCOSUR1 are positive in Regressions 1 and 2 when measuring 
constant distance and distance adjusted by GDP share respectively, but negative in 
Regression 3 when measuring distance adjusted by import price index in the export and 
import estimations. However, they are not significant.  
 
The coefficients of CUSFTA1 are positive in the export estimations in Regressions 1 and 2 
when using constant distance and distance adjusted by GDP share respectively, but 
negative in Regression 3 when measuring distance adjusted by import price index in the 
export estimations and in all import estimations. However, they are not statistically significant. 
EU1 and APEC1, to the contrary, have negative coefficients for both export and import 
estimations, and all of the coefficients are significant. 
 
The results indicate that the formation and implementation of AFTA do stimulate the growth 
of exports and imports at around seven percent among its member countries when they 
reduce trade barriers in the South East Asian area. Thus trade creation effects occur for 
AFTA members. On the other hand, the formation of EU and APEC do not tend to increase 
trade growth among their members as expected. CER, NAFTA, CUSFTA and MERCOSUR 
are not found to have affected their members’ trade.  
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Table 3-5: Results for RTAs membership of aggregate exports for all countries 
Regression 1 studies constant physical distance and constant land area with other variables. Regression 2 estimates distance 
adjusted by GDP share and land area adjusted by GDP share with other variables. Regression 3 studies distance adjusted by 
import price index and land area adjusted by GDP share with other variables. 
Note: As discussed in Section 4.3, first difference of these variables is used for the estimations. 
AFTA1, CER1, CUSFTA1, NAFTA1, EU1, MERCOSUR1 and APEC1 take the value of 1 when both country i  and country j  
are members of AFTA, CER, CUSFTA, NAFTA, EU, MERCOSUR or APEC respectively in year t, and zero otherwise. 
AFTA2, CER2, CUSFTA2, NAFTA2, EU2, MERCOSUR2 and APEC2 take the value of 1 when only country i  is a member of 
AFTA, CER, CUSFTA, NAFTA, EU, MERCOSUR or APEC, and zero otherwise. 
AFTA3, CER3, CUSFTA3, NAFTA3, EU3, MERCOSUR3 and APEC3 take the value of 1 when only country j  is a member of 
AFTA, CER, CUSFTA, NAFTA, EU, MERCOSUR or APEC, and zero otherwise. 
Regression 1 Regression 2 Regression 3 Variable 
Coefficient t-Statistic Coefficient t-Statistic Coefficient t-Statistic 
Intercept 0.0543*** 3.8871 0.0724*** 7.9232 0.0791*** 9.6849 
Difference of GDP of country I  1.8394*** 19.6897 1.8413*** 19.7156 1.6408*** 17.6934 
Difference of GDP of country J 2.7109*** 29.2582 2.8890*** 14.7278 2.3636*** 25.5157 
Difference of population of country I  -2.7379*** -11.8952 -2.7375*** -12.0007 -2.2908*** -10.1347 
Difference of population of country J -3.8005*** -16.5735 -3.7627*** -16.6051 -3.1305*** -13.8801 
Constant distance between country I 
and J 0.0115** 2.0896 __ __ __ __ 
Constant land area of country I  0.0000 0.0249 __ __ __ __ 
Constant land area of country J -0.0002 -0.0988 __ __ __ __ 
Difference of distance adjusted by GDP 
share __ __ -0.2013 -1.0533 __ __ 
Difference of distance adjusted by 
import price index __ __ __ __ 1.1572*** 24.6079 
Difference of exchange rate between 
country I and country J’s currency -0.0113* -1.6468 -0.0111* -1.6550 -0.0133** -2.0092 
Dummy if country I is an island -0.0207** -2.2815 -0.0211** -2.3357 -0.0235*** -2.6266 
Dummy if country J is an island 0.0117 1.2910 0.0121 1.3487 0.0128 1.4415 
Dummy of country I and J share 
common language -0.0049 -0.4732 -0.0074 -0.7198 -0.0082 -0.8081 
Dummy if country I and J share 
common land border 0.0192 0.9978 0.0061 0.3395 0.0060 0.3350 
AFTA1 0.0785*** 2.5791 0.0629** 2.1108 0.0619** 2.1024 
AFTA2 0.0358** 2.3642 0.0355** 2.3397 0.0403*** 2.6996 
AFTA3 -0.0008 -0.0517 0.0001 0.0039 -0.0007 -0.0472 
CER1 0.0572 0.6353 0.0455 0.5075 0.0374 0.4209 
CER2 0.0123 0.6820 0.0164 0.9321 0.0169 0.9715 
CER3 0.0249 1.3684 0.0292* 1.6506 0.0210 1.2004 
NAFTA1 0.0384 0.4553 0.0340 0.4032 0.0320 0.3828 
NAFTA2 0.0034 0.1369 0.0026 0.1021 0.0047 0.1901 
NAFTA3 0.0121 0.4933 0.0121 0.4952 0.0100 0.4123 
CUSFTA1 0.0169 0.1410 0.0085 0.0709 -0.0031 -0.0263 
CUSFTA2 -0.0279 -1.1049 -0.0272 -1.0940 -0.0312 -1.2680 
CUSFTA3 0.0289 1.1528 0.0294 1.1940 0.0195 0.8011 
MERCOSUR1 0.0114 0.2366 0.0008 0.0177 -0.0124 -0.2609 
MERCOSUR2 -0.0385** -2.3124 -0.0355** -2.1498 -0.0338** -2.0668 
MERCOSUR3 -0.0550*** -2.9343 -0.0533*** -2.8504 -0.0664*** -3.5953 
EU1 -0.0278* -1.7350 -0.0468*** -3.5575 -0.0546*** -4.1907 
EU2 -0.0375*** -3.3748 -0.0383*** -3.5014 -0.0353*** -3.2659 
EU3 -0.0527*** -4.7493 -0.0532*** -4.8765 -0.0574*** -5.3108 
APEC1 -0.0793*** -5.4899 -0.0793*** -5.4754 -0.0742*** -5.2125 
APEC2 -0.0015 -0.1166 0.0026 0.1961 -0.0026 -0.1987 
APEC3 -0.0226* -1.7416 -0.0200 -1.5405 -0.0190 -1.4795 
R-squared 0.0465  0.0464  0.0649  
Adjusted R-squared 0.0455  0.0454  0.0639  
F-statistic 45.1739  47.9803  68.4265  
Prob(F-statistic) 0.0000  0.0000  0.0000  
Included observations 30599  30599  30599  
Note: *** p <0.01, ** p <0.05, * p <0.10 mean statistically significant at the one, five and ten percent level respectively. 
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Table 3-6: Results for RTAs membership of aggregate imports for all countries 
Regression 1 studies constant physical distance and constant land area with other variables. Regression 2 estimates distance 
adjusted by GDP share and land area adjusted by GDP share with other variables. Regression 3 studies distance adjusted by 
import price index and land area adjusted by GDP share with other variables. 
AFTA1, CER1, CUSFTA1, NAFTA1, EU1, MERCOSUR1 and APEC1 take the value of 1 when both country i  and country j  
are members of AFTA, CER, CUSFTA, NAFTA, EU, MERCOSUR or APEC respectively in year t, and zero otherwise. 
AFTA2, CER2, CUSFTA2, NAFTA2, EU2, MERCOSUR2 and APEC2 take the value of 1 when only country i  is a member of 
AFTA, CER, CUSFTA, NAFTA, EU, MERCOSUR or APEC, and zero otherwise. 
AFTA3, CER3, CUSFTA3, NAFTA3, EU3, MERCOSUR3 and APEC3 take the value of 1 when only country j  is a member of 
AFTA, CER, CUSFTA, NAFTA, EU, MERCOSUR or APEC, and zero otherwise. 
Regression 1 Regression 2 Regression 3 Variable 
Coefficient t-Statistic Coefficient t-Statistic Coefficient t-Statistic 
Intercept 0.0683*** 4.8424 0.0647*** 7.0165 0.0756*** 9.1749 
Difference of GDP of country I  3.1334*** 33.8585 3.1434*** 33.9996 2.9752*** 32.3512 
Difference of GDP of country J 1.1522*** 12.2593 1.5343*** 7.7180 0.8297*** 8.8012 
Difference of population of country I  -4.0845*** -17.5839 -4.1259*** -17.9661 -3.7398*** -16.4030 
Difference of population of country J -2.2847*** -9.8765 -2.2311*** -9.7442 -1.6561*** -7.2477 
Constant distance between country I 
and J 0.0031 0.5615 __ __ __ __ 
Constant land area of country I  0.0003 0.2028 __ __ __ __ 
Constant land area of country J -0.0009 -0.4945 __ __ __ __ 
Difference of distance adjusted by GDP 
share __ __ -0.4262** -2.1988 __ __ 
Difference of distance adjusted by 
import price index __ __ __ __ 1.0311*** 21.8196 
Difference of exchange rate between 
country I and country J’s currency -0.0401*** -5.7721 -0.0389*** -5.7556 -0.0404*** -6.0135 
Dummy if country I is an island -0.0001 -0.0081 -0.0012 -0.1320 -0.0024 -0.2720 
Dummy if country J is an island -0.0012 -0.1292 -0.0005 -0.0544 0.0003 0.0279 
Dummy of country I and J share 
common language -0.0014 -0.1349 -0.0021 -0.2059 -0.0027 -0.2618 
Dummy if country I and J share 
common land border 0.0096 0.4944 0.0063 0.3474 0.0058 0.3242 
AFTA1 0.0795*** 2.5836 0.0716** 2.3768 0.0731** 2.4486 
AFTA2 0.0151 0.9979 0.0113 0.7478 0.0180 1.2058 
AFTA3 0.0031 0.2055 0.0021 0.1375 0.0028 0.1841 
CER1 0.0347 0.3816 0.0273 0.3009 0.0218 0.2424 
CER2 0.0516*** 2.8173 0.0507*** 2.8432 0.0529*** 2.9942 
CER3 -0.0154 -0.8377 -0.0174 -0.9761 -0.0244 -1.3780 
NAFTA1 0.0553 0.6499 0.0472 0.5547 0.0498 0.5897 
NAFTA2 0.0445* 1.7530 0.0397 1.5597 0.0449* 1.7868 
NAFTA3 -0.0316 -1.2784 -0.0357 -1.4443 -0.0356 -1.4566 
CUSFTA1 -0.0115 -0.0952 -0.0149 -0.1232 -0.0252 -0.2100 
CUSFTA2 0.0127 0.4948 0.0139 0.5530 0.0105 0.4222 
CUSFTA3 -0.0121 -0.4785 -0.0127 -0.5106 -0.0225 -0.9134 
MERCOSUR1 0.0095 0.1959 0.0047 0.0965 -0.0058 -0.1209 
MERCOSUR2 0.0040 0.2398 0.0039 0.2363 0.0068 0.4093 
MERCOSUR3 0.0315* 1.6599 0.0292 1.5448 0.0179 0.9589 
EU1 -0.0369** -2.2791 -0.0430*** -3.2367 -0.0487*** -3.7043 
EU2 -0.0647*** -5.7604 -0.0666*** -6.0242 -0.0630*** -5.7545 
EU3 -0.0330*** -2.9644 -0.0329*** -3.0075 -0.0358*** -3.3008 
APEC1 -0.0718*** -4.9284 -0.0682*** -4.6686 -0.0660*** -4.5844 
APEC2 -0.0596*** -4.5423 -0.0550*** -4.1670 -0.0622*** -4.7987 
APEC3 0.0424*** 3.2267 0.0449*** 3.4245 0.0450*** 3.4610 
R-squared 0.0491  0.0492  0.0636  
Adjusted R-squared 0.0481  0.0483  0.0626  
F-statistic 48.1062  51.3575  67.3438  
Prob(F-statistic) 0.0000  0.0000  0.0000  
Included observations 30791  30791  30791  
Note: *** p <0.01, ** p <0.05, * p <0.10 mean statistically significant at the one, five and ten percent level respectively. 
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3.4.2.2 Extra-regional trade 
 
Empirical results for extra-regional trade are reported in Table 3-5 for the export estimations 
and Table 3-6 for the import estimations. The coefficients of AFTA2 are positive in both 
export and import estimations; however, they are only significant in the export estimations, 
indicating that when an exporter is a member of AFTA while an importer is not, the growth of 
AFTA members’ exports to its non-members increases by 4.1 percent. The coefficients of 
AFTA3 are mostly negative in the export estimations and positive in the import estimations, 
but insignificant. The results indicate that AFTA members do not seem to decrease their 
export growth to other non-members after their formation and implementation of the AFTA. 
 
The coefficients of CER2 are positive in both export and import estimations, but only 
significant in the import estimations, indicating that when an importer is a member of CER 
while an exporter is not, the growth of CER members’ imports from non-members tends to 
increase by 5.1 percent. The coefficients of CER3 are positive in the export estimations and 
negative in the import estimations, while it is significant only in Regression 2 in the export 
estimations when considering distance adjusted by GDP share, showing that when an 
importer is a member of CER while an exporter is not, the growth of non-CER members’ 
exports to CER members increases by 2.9 percent. The results indicate that CER members 
do not tend to reduce their trade growth with non-member countries after the formation of the 
CER. 
 
Positive and insignificant coefficients are found for NAFTA2 in the export estimations, while 
positive and significant coefficients are found in the import estimations, showing that when an 
importer is a member of NAFTA while an exporter is not, the growth of NAFTA members’ 
imports from non-members tends to increase by 4.6 percent. The coefficients of NAFTA3, on 
the other hand, are positive in the export estimations and negative in the import estimations; 
however, they are not significant. It indicates that in most cases as an NAFTA member, a 
country does not seem to decrease its import growth from non-NAFTA countries. 
 
The coefficients of CUSFTA2 and CUSFTA3 are negative and positive respectively in the 
export estimations, while positive and negative respectively in the import estimations. These 
coefficients, however, are not statistically significant, indicating that the formation and 
implementation of CUSFTA does not impede its members’ trade with non-member countries. 
 
Negative and significant coefficients are found for MERCOSUR2 and MERCOSUR3 in the 
export estimations. This indicates that when an exporter is a member of MERCOSUR while 
an importer is not, the growth of MERCOSUR members’ exports to non-members tends to 
decrease by 4.1 percent; on the other hand, when an exporter is not a member of 
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MERCOSUR while an importer is not, the growth of non-MERCOSUR members’ exports to 
member countries tends to decrease by 6.2 percent. However, positive coefficients for both 
variables in the import estimations are only significant at the ten percent level in Regression 
1 for MERCOSUR3 when using constant distance, which shows a weak relationship between 
MERCOSUR3 and import changes. These results indicate that when an exporter is a 
member of MERCOSUR while an importer is not, the growth of non-MERCOSUR members’ 
imports from MERCOSUR members tends to increase by 3.3 percent. The significant results 
from the export and import estimations show that MERCOSUR members tend to decrease 
their export and import growth with non-members, which results in an export diversion effect 
and an import diversion effect because of trade liberalization undertaken within MERCOSUR 
area. 
 
The coefficients of EU2 and EU3 are all negative and statistically significant at the one 
percent level for both export and import estimations. It can be inferred that EU members and 
its non-member trading partners have a trade diversion effect (including both import diversion 
and export diversion effects) upon the inception and implementation of trade and investment 
liberalization in the European Union area. When a country is a member of the EU while its 
trading partner is not, this country tends to decrease its export growth to non-members by 
4.1 percent in the export estimations and three percent in the import estimations. 
Furthermore, the growth of its imports from non-members tends to decrease by 5.1 percent 
in the export estimations and 6.2 percent in the import estimations. 
 
Most of the coefficients of APEC2 and APEC3 in the export estimations are negative, but 
only significant at the ten percent level in Regression 1 using the constant distance variable 
for APEC3. This indicates that when only an importer is a member of APEC, the growth of 
non-APEC members’ exports to APEC members tends to decrease by 2.3 percent.  
 
The coefficients in the import estimations are negative for APEC2 while positive for APEC3; 
they are all significant at the one percent level. The results indicate that when an importer is 
a member of APEC while an exporter is not, the growth of APEC members’ imports from 
non-members tends to decrease by 6.2 percent. When only an exporter is a member of 
APEC, the growth of non-APEC members’ imports from APEC members tends to increase 
by 4.6 percent. The results suggest that APEC members tend to divert their imports from 
non-members to members, while not seeming to affect exports to non-members.  
 
3.4.2.3 Trade between non-members 
 
The results for the trade between non-members are reported in Table 3-7 for the export 
estimations and Table 3-8 for the import estimations. Most of the coefficients of AFTA4 and 
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CER4 are negative in both export and import estimations, while positive coefficients are 
found for CUSFTA4. The coefficients of NAFTA4 are negative in the export estimations, 
while positive in the import estimations. However, these coefficients are not statistically 
significant, indicating that the formation and implementation of AFTA, CER, CUSFTA and 
NAFTA have no impact on trade between non-member countries. 
 
Table 3-7: Results for RTAs non-membership of aggregate exports for all countries 
Regression 1 studies constant physical distance and constant land area with other variables. Regression 2 estimates distance 
adjusted by GDP share and land area adjusted by GDP share with other variables. Regression 3 studies distance adjusted by 
import price index and land area adjusted by GDP share with other variables. 
AFTA4, CER4, CUSFTA4, NAFTA4, EU4, MERCOSUR4 and APEC4 take the value of 1 when both country i  and country j  
are not members of AFTA, CER, CUSFTA, NAFTA, EU, MERCOSUR or APEC, and zero otherwise. 
Regression 1 Regression 2 Regression 3 Variable Coefficient t-Statistic Coefficient t-Statistic Coefficient t-Statistic 
Intercept -0.0202 -0.6793 0.0027 0.1034 -0.0057 -0.2266 
Difference of GDP of country I  1.8365*** 19.8854 1.8314*** 19.8260 1.6227*** 17.6919 
Difference of GDP of country J 2.6797*** 29.2755 2.8559*** 14.7436 2.3365*** 25.5273 
Difference of population of country I  -2.7301*** -12.0311 -2.6903*** -11.9092 -2.2350*** -9.9851 
Difference of population of country J -3.7494*** -16.5546 -3.7195*** -16.5551 -3.0881*** -13.8120 
Constant distance between country I 
and J 0.0105** 2.4001 __ __ __ __ 
Constant land area of country I  -0.0012 -0.7226 __ __ __ __ 
Constant land area of country J 0.0008 0.4806 __ __ __ __ 
Difference of distance adjusted by GDP 
share __ __ -0.2035 -1.0737 __ __ 
Difference of distance adjusted by 
import price index __ __ __ __ 1.1597*** 24.6858 
Difference of exchange rate between 
country I and country J’s currency -0.0107 -1.5844 -0.0120* -1.8139 -0.0144** -2.2131 
Dummy if country I is an island -0.0166** -1.9811 -0.0166** -1.9940 -0.0197** -2.3970 
Dummy if country J is an island 0.0056 0.6726 0.0052 0.6298 0.0071 0.8665 
Dummy of country I and J share 
common language -0.0073 -0.7049 -0.0097 -0.9510 -0.0101 -1.0012 
Dummy if country I and J share 
common land border 0.0273 1.4681 0.0092 0.5500 0.0066 0.3950 
AFTA4 -0.0076 -0.7147 -0.0061 -0.5660 -0.0091 -0.8618 
CER4 -0.0117 -0.8979 -0.0156 -1.2351 -0.0123 -0.9840 
NAFTA4 -0.0133 -0.8966 -0.0157 -1.0795 -0.0139 -0.9627 
CUSFTA4 0.0171 0.9747 0.0198 1.1483 0.0243 1.4212 
MERCOSUR4 0.0333*** 2.8642 0.0296*** 2.5883 0.0355*** 3.1351 
EU4 0.0273*** 3.7450 0.0289*** 4.0412 0.0323*** 4.5855 
APEC4 0.0236*** 2.7208 0.0182** 2.1167 0.0180** 2.1348 
R-squared 0.0452  0.0451  0.0637  
Adjusted R-squared 0.0446  0.0445  0.0632  
F-statistic 76.2560  84.8954  122.3609  
Prob(F-statistic) 0.0000  0.0000  0.0000  
Included observations 30599  30599  30599  
Note: *** p <0.01, ** p <0.05, * p <0.10 mean statistically significant at the one, five and ten percent level respectively. 
  
In the exports estimations, MERCOSUR4, EU4 and APEC4 are found to have positive and 
significant coefficients, while in the import estimations, only EU4 and APEC4 are found to 
have positive and significant coefficients, MERCOSUR4 is found to have negative and 
significant coefficients. It can be inferred from the results that countries other than the EU 
and APEC members increase trade growth among themselves when members of the EU and 
APEC are engaged in trade liberalization progress within the European Union territory and 
Asia-Pacific area. This trade liberalization in the EU and APEC strengthens trade relationship 
among members and stimulates regional trade; thus decreasing their members’ trade growth 
with non-members. Therefore, non-member countries have to develop trade with other non-
members in order to maintain their international trade volume.  
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The results for MERCOSUR4 in the export and import estimations are contradictory, 
indicating that the formation of MERCOSUR does not increase import growth between non-
members, but increases export growth between non-members. In other words, it does not 
decrease export growth from MERCOSUR members to its non-members, but decreases its 
import growth from non-members.  
  
Table 3-8: Results for RTAs non-membership of aggregate imports for all countries 
Regression 1 studies constant physical distance and constant land area with other variables. Regression 2 estimates distance 
adjusted by GDP share and land area adjusted by GDP share with other variables. Regression 3 studies distance adjusted by 
import price index and land area adjusted by GDP share with other variables. 
AFTA4, CER4, CUSFTA4, NAFTA4, EU4, MERCOSUR4 and APEC4 take the value of 1 when both country i  and country j  
are not members of AFTA, CER, CUSFTA, NAFTA, EU, MERCOSUR or APEC, and zero otherwise. 
Regression 1 Regression 2 Regression 3 Variable 
Coefficient t-Statistic Coefficient t-Statistic Coefficient t-Statistic 
Intercept 0.0407 1.3604 0.0255 0.9538 0.0316 1.2394 
Difference of GDP of country I  3.0512*** 33.3562 3.0631*** 33.5012 2.8854*** 31.7192 
Difference of GDP of country J 1.1925*** 12.8336 1.6614*** 8.4588 0.8778*** 9.4159 
Difference of population of country I  -4.0040*** -17.4984 -4.0655*** -17.8916 -3.6655*** -16.2468 
Difference of population of country J -2.2941*** -10.0330 -2.2091*** -9.7210 -1.6497*** -7.2749 
Constant distance between country I 
and J 0.0030 0.6785 __ __ __ __ 
Constant land area of country I  0.0013 0.7928 __ __ __ __ 
Constant land area of country J -0.0019 -1.1328 __ __ __ __ 
Difference of distance adjusted by GDP 
share __ __ -0.5267*** -2.7391 __ __ 
Difference of distance adjusted by 
import price index __ __ __ __ 1.0263*** 21.7311 
Difference of exchange rate between 
country I and country J’s currency -0.0383*** -5.6082 -0.0356*** -5.3347 -0.0373*** -5.6486 
Dummy if country I is an island -0.0076 -0.9102 -0.0093 -1.1230 -0.0114 -1.3772 
Dummy if country J is an island 0.0045 0.5346 0.0051 0.6112 0.0071 0.8488 
Dummy of country I and J share 
common language -0.0034 -0.3227 -0.0039 -0.3759 -0.0039 -0.3858 
Dummy if country I and J share 
common land border 0.0117 0.6264 0.0063 0.3707 0.0037 0.2178 
AFTA4 -0.0008 -0.0725 0.0028 0.2579 -0.0024 -0.2224 
CER4 -0.0100 -0.7625 -0.0079 -0.6207 -0.0065 -0.5168 
NAFTA4 0.0015 0.1030 0.0076 0.5162 0.0073 0.5020 
CUSFTA4 0.0067 0.3774 0.0055 0.3180 0.0092 0.5325 
MERCOSUR4 -0.0274** -2.3371 -0.0259** -2.2474 -0.0223* -1.9535 
EU4 0.0326*** 4.4377 0.0346*** 4.8064 0.0363*** 5.0974 
APEC4 0.0180** 2.0612 0.0131 1.5084 0.0153* 1.8057 
R-squared 0.0470  0.0472  0.0614  
Adjusted R-squared 0.0464  0.0467  0.0608  
F-statistic 79.9324  89.6457  118.3300  
Prob(F-statistic) 0.0000  0.0000  0.0000  
Included observations 30791  30791  30791  
Note: *** p <0.01, ** p <0.05, * p <0.10 mean statistically significant at the one, five and ten percent level respectively. 
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3.4.3 Major regression results for total trade 
 
Bilateral trade increases as trading partners’ economic sizes increase (measured by GDP), 
but decreases as their market sizes (measured by population) increase. 
 
Distance is found to have a negative impact on a country’s imports when using distance 
adjusted by GDP share. However, it is found to positively affect a country’s exports when 
using constant distance, and a country’s exports and imports when using distance adjusted 
by import price index. Therefore, the consistent impact of distance is unclear in this study. 
 
The variables of land area, sharing common language and common land border are not 
found to affect trade flows in this study. 
 
Bilateral imports tend to decrease when an importer’s currency is devalued, while bilateral 
exports are not increased as expected when an exporter’s currency is depreciated. 
 
Although a country does not tend to export more if it is an island, it does tend to import more. 
 
The formation and implementation of a regional trade agreement has a crucial impact on 
trade around the world. A trade creation effect is found in intra-regional trade among AFTA 
member countries, while the formation of EU and APEC does not seem to increase trade 
growth among their members. CER, NAFTA, CUSFTA and MERCOSUR are not found to 
affect their members’ trade as expected. 
 
In extra-regional trade, AFTA members do not seem to decrease their export growth to non-
members; CER and NAFTA members do not tend to reduce their import growth from non-
member countries after their formation. The formation and implementation of CUSFTA does 
not impede its members’ trade with non-member countries. An export diversion effect and an 
import diversion effect after trade liberalization are found within the MERCOSUR area. EU 
members and its non-member trading partners experience a trade diversion effect (including 
both import and export diversion effects) after the formation and implementation of trade and 
investment liberalization in the EU area. APEC members tend to divert their imports from 
non-members to members, while do not tend to increase their export growth to non-members. 
 
When considering trade between non-member countries, the formation and implementation 
of AFTA, CER, CUSFTA and NAFTA has no impact on trade between non-member countries. 
Trade liberalization progress in the EU and APEC tends to stimulate trade growth among 
other countries who are not members of the EU and APEC. The formation of MERCOSUR 
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tends to increase export growth between non-members, while it does not seem to increase 
import growth between non-members. 
 
3.5 EMPIRICAL RESULTS FOR CHINA’S TRADE WITH 
OTHERS 
 
Fixed effects for panel data regression are adopted for estimating China’s imports and 
exports with its trading partners, using the method of pooled least squares. Results are 
shown in Tables 3-9 to 3-14. Three kinds of regressions are carried out: Regression 1 uses 
constant distance and constant land areas; Regression 2 uses distance adjusted by GDP 
share; Regression 3 uses distance adjusted by import price index. The land area adjusted by 
GDP share of country i  and country j  variables are dropped from estimations because of 
multicollinearity problems. Tables 3-9 and 3-10 report the results for economic factors only. 
Tables 3-11 and 3-12 report the results for China or its trading partners’ RTA membership. 
Tables 3-13 and 3-14 report the results for both China and its trading partners’ RTA non-
membership. In addition, Tables 3-9, 3-11 and 3-13 report the results for China’s exports to 
other countries, and Tables 3-10, 3-12 and 3-14 report the results for China’s imports from 
other countries. 
 
3.5.1 Impact of economic factors 
 
Empirical results for economic factors are reported in Tables 3-9 to 3-14. The coefficients of 
China’s GDP are mostly positive in the export estimations (except for Regression 1 using 
constant distance and Regression 3 using distance adjusted by import price index in Table 3-
11), but they are significant only in Regression 2 in Table 3-13 when measuring non-RTA 
membership using distance adjusted by GDP share. However, the coefficients of China’s 
GDP in the import estimations are all positive and statistically significant. The coefficients of 
China’s trading partners’ GDP, on the other hand, are positive and significant in the export 
estimations, while positive but insignificant in the import estimations. The results indicate that 
China and its trading partners’ larger economic sizes stimulate their imports, but do not 
impact on their exports. 
 
The coefficients of China’s population in the export estimations are negative and significant 
in the estimations of economic factors only, while positive and significant in the estimations of 
RTA membership, positive but insignificant in the estimations of RTA non-membership. The 
coefficients of China’s trading partners’ population in the export estimations, however, are all 
negative and significant at the one percent level. When considering the import estimations, 
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the coefficients of both China and its trading partners’ population are all negative, but only 
significant for China’s population in the estimations of economic variables and non-RTA 
membership in Table 3-10 and Table 3-14 respectively. It can be inferred from the results 
that if an importer, either China or its trading partner, has a larger population, it will tend to 
fulfil domestic demand by self-supply; thus it tends to import less.  
 
The coefficients of distance are all positive for the export and import estimations when using 
constant distance in Regression 1 and distance adjusted by import price index in Regression 
3, but only significant for the latter. However, the coefficients of distance adjusted by GDP 
share in Regression 2 are all negative and most are significant in both export and import 
estimations. This result is consistent with the one given in Section 3.4 for trade among all 
countries. No consistent effect of distance variables can be arrived because of contradictory 
results.  
 
The coefficients of China and its trading partners’ land areas are either positive or negative, 
but insignificant. Therefore, it does not support the hypothesis that a country with a bigger 
land area and more natural resources tends to provide products itself and trade within itself 
that results in less bilateral trade. 
 
Table 3-9: Results for economic factors for China’s exports to all countries 
Regression 1 studies constant physical distance and constant land area with other variables. Regression 2 estimates distance 
adjusted by GDP share and land area adjusted by GDP share with other variables. Regression 3 studies distance adjusted by 
import price index and land area adjusted by GDP share with other variables. 
Regression 1 Regression 2 Regression 3 Variable 
Coefficient t-Statistic Coefficient t-Statistic Coefficient t-Statistic 
Difference of China’s GDP  0.5267 1.1599 1.2112 1.1954 0.3978 0.8980 
Difference of GDP of country J 3.8659*** 10.2623 3.8032*** 9.8750 3.3410*** 8.8850 
Difference of China’s population -17.5110*** -4.6090 -17.3987*** -4.5832 -17.5510*** -4.7413 
Difference of population of country J -6.1332*** -6.3384 -6.0369*** -6.1951 -5.1195*** -5.3557 
Constant distance between China and 
country J 0.0077 0.0000 __ __ __ __ 
China’s constant land area 0.0281 0.0000 __ __ __ __ 
Constant land area of country J -0.0049 0.0000 __ __ __ __ 
Difference of distance adjusted by GDP 
share __ __ -0.8036 -0.7554 __ __ 
Difference of distance adjusted by 
import price index __ __ __ __ 1.5295*** 6.4172 
Difference of exchange rate between 
China and country J’s currency -0.0250 -0.6824 -0.0227 -0.6180 -0.0151 -0.4236 
R-squared 0.1797  0.1803  0.2194  
Adjusted R-squared 0.1341  0.1368  0.1780  
F-statistic 25.2922  35.6358  45.5376  
Prob(F-statistic) 0.0000  0.0000  0.0000  
Number of cross-sections used 38  38  38  
Total panel (unbalanced) observations 854  854  854  
Note: *** p <0.01, ** p <0.05, * p <0.10 mean statistically significant at the one, five and ten percent level respectively. 
 
The impact of exchange rates on China’s imports and exports is noteworthy. The expected 
negative and significant relationship between exchange rates and China’s imports is 
identified. The depreciation of Chinese Ren Min Bi (RMB) impedes other country’s exports to 
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China. However, negative coefficients are also found for China’s exports, although they are 
not statistically significant. It seems that the depreciation of Chinese RMB in the 1980s and 
1990s did not improve China’s export situation, while it did have a negative impact on 
China’s imports. 
 
Table 3-10: Results for economic factors for China’s imports from all countries 
Regression 1 studies constant physical distance and constant land area with other variables. Regression 2 estimates distance 
adjusted by GDP share and land area adjusted by GDP share with other variables. Regression 3 studies distance adjusted by 
import price index and land area adjusted by GDP share with other variables. 
Regression 1 Regression 2 Regression 3 Variable 
Coefficient t-Statistic Coefficient t-Statistic Coefficient t-Statistic 
Difference of China’s GDP 2.6708*** 4.0696 7.7429*** 5.3450 2.5488*** 3.9269 
Difference of GDP of country J 0.5363 0.9860 0.0735 0.1334 0.0567 0.1031 
Difference of China’s Population  -21.3796*** -3.8765 -20.3624*** -3.7281 -21.4710*** -3.9403 
Difference of population of country J -1.5329 -1.0995 -0.8212 -0.5903 -0.6042 -0.4330 
Constant distance between China and 
country J 0.0034 0.0000 __ __ __ __ 
China’s constant land area  0.0124 0.0000 __ __ __ __ 
Constant land area of country J -0.0057 0.0000 __ __ __ __ 
Difference of distance adjusted by 
GDP share __ __ -5.9660*** -3.9166 __ __ 
Difference of distance adjusted by 
import price index __ __ __ __ 1.4574*** 4.1588 
Difference of exchange rate between 
China and country J’s currency -0.0703 -1.3326 -0.0534 -1.0194 -0.0614 -1.1766 
R-squared 0.0680  0.0857  0.0879  
Adjusted R-squared 0.0149  0.0361  0.0384  
F-statistic 8.2342  14.8489  15.2685  
Prob(F-statistic) 0.0000  0.0000  0.0000  
Number of cross-sections used 38  38  38  
Total panel (unbalanced) observations 836  836  836  
Note: *** p <0.01, ** p <0.05, * p <0.10 mean statistically significant at the one, five and ten percent level respectively. 
 
3.5.2 Impact of regional trade agreements 
 
3.5.2.1 Intra-regional trade  
 
This section studies only China’s trade with others. The results are reported in Table 3-11 for 
the export estimations and Table 3-12 for the import estimations. As China is a member of 
APEC, intra-regional trade means China’s trade with other APEC members. A trade creation 
effect is found for China’s exports to its trading partners as the coefficients of APEC1 are 
positive and significant in the export estimations, while the coefficients of APEC1 are not 
significant in the import estimations (they are negative for the estimations using constant 
distance and distance adjusted by import price index, while positive for the estimations using 
distance adjusted by GDP share). Thus China’s membership in APEC stimulates China’s 
export growth to other members and improves China’s trade situation. It shows that when 
both China and its importers are members of APEC, the growth of China’s exports to other 
APEC members tends to increase by about 2.3 percent.  
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Table 3-11: Results for RTAs membership for China’s exports to all countries 
Regression 1 studies constant physical distance and constant land area with other variables. Regression 2 estimates distance 
adjusted by GDP share and land area adjusted by GDP share with other variables. Regression 3 studies distance adjusted by 
import price index and land area adjusted by GDP share with other variables. 
AFTA1, CER1, CUSFTA1, NAFTA1, EU1, MERCOSUR1 and APEC1 take the value of 1 when both country i  and country j  
are members of AFTA, CER, CUSFTA, NAFTA, EU, MERCOSUR or APEC respectively in year t, and zero otherwise. 
AFTA2, CER2, CUSFTA2, NAFTA2, EU2, MERCOSUR2 and APEC2 take the value of 1 when only country i  is a member of 
AFTA, CER, CUSFTA, NAFTA, EU, MERCOSUR or APEC, and zero otherwise. 
AFTA3, CER3, CUSFTA3, NAFTA3, EU3, MERCOSUR3 and APEC3 take the value of 1 when only country j  is a member of 
AFTA, CER, CUSFTA, NAFTA, EU, MERCOSUR or APEC, and zero otherwise. 
Regression 1 Regression 2 Regression 3 Variable 
Coefficient t-Statistic Coefficient t-Statistic Coefficient t-Statistic 
Difference of China’s GDP  -0.4052 -0.7586 1.1495 1.0969 -0.7871 -1.5089 
Difference of GDP of country J 3.7330*** 9.8211 3.5723*** 9.1544 3.1768*** 8.4045 
Difference of China’s population  14.2720* 1.6924 15.6810* 1.8565 17.5632** 2.1412 
Difference of population of country J -5.8800*** -5.9761 -5.6119*** -5.6507 -4.7586*** -4.9087 
Constant distance between China and 
country J 0.0139 0.0000 __ __ __ __ 
China’s constant land area  -0.0068 0.0000 __ __ __ __ 
Constant land area of country J 0.0061 0.0000 __ __ __ __ 
Difference of distance adjusted by GDP 
share __ __ -1.8895* -1.7225 __ __ 
Difference of distance adjusted by 
import price index __ __ __ __ 1.6172*** 6.8162 
Difference of exchange rate between 
China and country J’s currency -0.0158 -0.4100 -0.0072 -0.1870 -0.0023 -0.0602 
AFTA3 -0.0251 -0.3591 -0.0334 -0.4788 -0.0365 -0.5383 
CER3 0.1393 0.7574 0.1096 0.5953 0.1123 0.6284 
NAFTA3 -0.0646 -0.6279 -0.0827 -0.8021 -0.0654 -0.6551 
CUSFTA3 0.0808 0.6206 0.0907 0.6983 0.0623 0.4926 
MERCOSUR3 -0.0137 -0.1655 -0.0383 -0.4563 -0.0214 -0.2652 
EU3 -0.0110 -0.1445 -0.0263 -0.3451 -0.0190 -0.2576 
APEC1 0.2042*** 2.9760 0.2187*** 3.1734 0.2284*** 3.4234 
APEC2 0.2826*** 4.9584 0.3007*** 5.2039 0.3069*** 5.5341 
APEC3 -0.0271 -0.2999 -0.0197 -0.2182 -0.1001 -1.1333 
R-squared 0.2078  0.2107  0.2512  
Adjusted R-squared 0.1543  0.1595  0.2026  
F-statistic 13.0993  15.2757  19.1973  
Prob(F-statistic) 0.0000  0.0000  0.0000  
Number of cross-sections used 38  38  38  
Total panel (unbalanced) observations 854  854  854  
Note: *** p <0.01, ** p <0.05, * p <0.10 mean statistically significant at the one, five and ten percent level respectively. 
 
3.5.2.2 Extra-regional trade 
 
Extra-regional trade is defined in two ways: China as a non-member trading with others who 
are member countries of AFTA, CER, NAFTA, CUSFTA, MERCOSUR, EU and APEC 
(RTA3); China as an APEC member trading with others who are not members of APEC 
(APEC2). The results are reported in Table 3-11 for the export estimations and Table 3-12 
for the import estimations. 
 
The coefficients of AFTA3, EU3 and APEC3 are all negative in both export and import 
estimations. However, the coefficients of CER3 and CUSFTA3 are mostly positive in both 
export and import estimations, while the coefficients of CUSFTA3 in Regression 3 are 
negative in the import estimations. The coefficients of NAFTA3 and MERCOSUR3 are 
negative in the export estimations, while positive in the import estimations. The coefficients of 
  
85 
 
MERCOSUR3 in the import estimations in Regressions 1 and 3 are statistically significant, 
indicating that only when an exporter is a member of MERCOSUR, the growth of China’s 
imports from MERCOSUR member countries does not seem to decrease, instead a 3.2 
percent increase is found. The rest of coefficients of RTA3 are all not significant.  
 
The results for MERCOSUR3 indicate that China does not tend to reduce its imports from 
MERCOSUR members since they liberalized their trade within the South American area. In 
other words, MERCOSUR members do not seem to decrease their export growth to China 
although their exports to their members’ markets might be cheaper.  
 
The results for other RTAs indicate that trade between China and its trading partners who 
are members of AFTA, CER, NAFTA, CUSFTA, EU and APEC, or the trade between China 
as an APEC member and its non-members are not affected by these RTA memberships.  
 
Table 3-12: Results for RTAs membership for China’s imports from all countries 
Regression 1 studies constant physical distance and constant land area with other variables. Regression 2 estimates distance 
adjusted by GDP share and land area adjusted by GDP share with other variables. Regression 3 studies distance adjusted by 
import price index and land area adjusted by GDP share with other variables.  
APEC1 takes the value of 1 when both country i  and country j  are members of APEC in year t, and zero otherwise. APEC2 
takes the value of 1 when only country i  is a member of APEC, and zero otherwise. AFTA3, CER3, CUSFTA3, NAFTA3, EU3, 
MERCOSUR3 and APEC3 take the value of 1 when only country j  is a member of AFTA, CER, CUSFTA, NAFTA, EU, 
MERCOSUR or APEC, and zero otherwise. 
Regression 1 Regression 2 Regression 3 Variable Coefficient t-Statistic Coefficient t-Statistic Coefficient t-Statistic 
Difference of China’s GDP  2.4935*** 3.1876 7.1535*** 4.7048 2.1386*** 2.7534 
Difference of GDP of country J 0.7174 1.2930 0.2323 0.4101 0.2159 0.3855 
Difference of China’s population  -16.6498 -1.3540 -12.1544 -0.9924 -13.3711 -1.0992 
Difference of population of country J -2.1986 -1.5336 -1.3753 -0.9558 -1.1833 -0.8246 
Constant distance between China and 
country J 0.0018 0.0000 __ __ __ __ 
China’s constant land area  0.0057 0.0000 __ __ __ __ 
Constant land area of country J -0.0037 0.0000 __ __ __ __ 
Difference of distance adjusted by 
GDP share __ __ -5.6926*** -3.5623 __ __ 
Difference of distance adjusted by 
import price index __ __ __ __ 1.5138*** 4.2788 
Difference of exchange rate between 
China and country J’s currency -0.1122** -2.0002 -0.0855 -1.5248 -0.1000* -1.8029 
AFTA3 -0.0198 -0.1905 -0.0444 -0.4298 -0.0278 -0.2711 
CER3 0.2512 0.9423 0.1624 0.6122 0.2245 0.8528 
NAFTA3 0.1039 0.6972 0.0495 0.3336 0.1033 0.7021 
CUSFTA3 0.0145 0.0766 0.0448 0.2395 -0.0042 -0.0227 
MERCOSUR3 0.2826** 2.3094 0.2012 1.6303 0.2759** 2.2837 
EU3 -0.0310 -0.2815 -0.0765 -0.6960 -0.0385 -0.3541 
APEC1 -0.0370 -0.3696 0.0076 0.0760 -0.0122 -0.1236 
APEC2 0.0200 0.2415 0.0748 0.8938 0.0437 0.5326 
APEC3 -0.1390 -1.0514 -0.1193 -0.9103 -0.2037 -1.5502 
R-squared 0.0789  0.0936  0.0999  
Adjusted R-squared 0.0152  0.0334  0.0401  
F-statistic 4.1789  5.7722  6.2078  
Prob(F-statistic) 0.0000  0.0000  0.0000  
Number of cross-sections used 38  38  38  
Total panel (unbalanced) observations 836  836  836  
Note: *** p <0.01, ** p <0.05, * p <0.10 mean statistically significant at the one, five and ten percent level respectively. 
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3.5.2.3 Trade between non-members 
 
Trade between non-members captures China’s trade with others while neither China nor its 
trading partners are members of the RTAs studied. The results are reported in Table 3-13 for 
the export estimations and Table 3-14 for the import estimations. 
 
Non-membership in AFTA (AFTA4) is found to have positive coefficients in both export and 
import estimations, but not significant. Non-membership in CER (CER4) is found to have 
negative coefficients in the export and import estimations, but all are insignificant. The 
coefficients of CUSFTA4 are positive in the export estimations while negative in the import 
estimations, but they are not significant. The coefficients of EU4, on the contrary, are 
negative in the export estimations while positive in the import estimations; however, all of 
them are not significant. The results suggest that the formation and implementation of these 
RTAs do not affect trade between their non-members with China.  
 
Table 3-13: Results for RTAs non-membership for China’s exports to all countries 
Regression 1 studies constant physical distance and constant land area with other variables. Regression 2 estimates distance 
adjusted by GDP share and land area adjusted by GDP share with other variables. Regression 3 studies distance adjusted by 
import price index and land area adjusted by GDP share with other variables. 
AFTA4, CER4, CUSFTA4, NAFTA4, EU4, MERCOSUR4 and APEC4 take the value of 1 when both country i  and country j  
are not members of AFTA, CER, CUSFTA, NAFTA, EU, MERCOSUR or APEC, and zero otherwise. 
Regression 1 Regression 2 Regression 3 Variable 
Coefficient t-Statistic Coefficient t-Statistic Coefficient t-Statistic 
Difference of China’s GDP  0.3561 0.7758 1.7065* 1.6688 0.2278 0.5087 
Difference of GDP of country J 3.7001*** 9.7390 3.5574*** 9.0969 3.1858*** 8.4065 
Difference of China’s population  5.9098 0.8410 7.1448 1.0122 5.1450 0.7512 
Difference of population of country J -5.9570*** -6.0538 -5.7211*** -5.7535 -4.9572*** -5.1014 
Constant distance between China and 
country J 0.0100 0.0000 __ __ __ __ 
China’s constant land area  -0.0070 0.0000 __ __ __ __ 
Constant land area of country J 0.0058 0.0000 __ __ __ __ 
Difference of distance adjusted by 
GDP share __ __ -1.6144 -1.4769 __ __ 
Difference of distance adjusted by 
import price index __ __ __ __ 1.5054*** 6.3625 
Difference of exchange rate between 
China and country J’s currency -0.0251 -0.6534 -0.0180 -0.4663 -0.0150 -0.3994 
AFTA4 0.0297 0.4820 0.0365 0.5927 0.0297 0.4952 
CER4 -0.0970 -0.5315 -0.0701 -0.3830 -0.0700 -0.3937 
CUSFTA4 0.0092 0.0833 0.0127 0.1150 0.0279 0.2596 
MERCOSUR4 -0.0221 -0.2736 -0.0032 -0.0394 -0.0170 -0.2159 
EU4 -0.0271 -0.3656 -0.0160 -0.2155 -0.0232 -0.3211 
APEC4 -0.1895*** -4.1601 -0.2029*** -4.3794 -0.1858*** -4.1856 
R-squared 0.1995  0.2017  0.2379  
Adjusted R-squared 0.1486  0.1530  0.1914  
F-statistic 15.3747  18.4631  22.8127  
Prob(F-statistic) 0.0000  0.0000  0.0000  
Number of cross-sections used 38  38  38  
Total panel (unbalanced) observations 854  854  854  
Note: *** p <0.01, ** p <0.05, * p <0.10 mean statistically significant at the one, five and ten percent level respectively. 
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The coefficients of MERCOSUR4 are negative but insignificant in the export estimations, 
while negative and significant in the import estimations. The coefficients of APEC4 are 
negative and significant in the export estimations; while positive in Regressions 1 using 
constant distance and Regression 3 using distance adjusted by import price index and 
negative in Regression 2 using distance adjusted by GDP share in the import estimations, 
but all of them are not significant. The results indicate that although China and its trading 
partners are not members of MERCOSUR and APEC, MERCOSUR members do not tend to 
decrease their export growth to China, and China does not seem to decrease its export 
growth to APEC members. 
 
Table 3-14: Results for RTAs non-membership for China’s imports from all countries 
Regression 1 studies constant physical distance and constant land area with other variables. Regression 2 estimates distance 
adjusted by GDP share and land area adjusted by GDP share with other variables. Regression 3 studies distance adjusted by 
import price index and land area adjusted by GDP share with other variables.  
AFTA4, CER4, CUSFTA4, NAFTA4, EU4, MERCOSUR4 and APEC4 take the value of 1 when both country i  and country j  
are not members of AFTA, CER, CUSFTA, NAFTA, EU, MERCOSUR or APEC, and zero otherwise. 
Regression 1 Regression 2 Regression 3 Variable Coefficient t-Statistic Coefficient t-Statistic Coefficient t-Statistic 
Difference of China’s GDP  2.8839*** 4.3053 7.5664*** 5.1182 2.7579*** 4.1622 
Difference of GDP of country J 0.7390 1.3383 0.2419 0.4282 0.2650 0.4752 
Difference of China’s population  -22.5854** -2.2128 -18.1730* -1.7835 -23.0666** -2.2870 
Difference of population of country J -2.3240 -1.6281 -1.4889 -1.0384 -1.3989 -0.9794 
Constant distance between China and 
country J 0.0028 0.0000 __ __ __ __ 
China’s constant land area  0.0153 0.0000 __ __ __ __ 
Constant land area of country J -0.0071 0.0000 __ __ __ __ 
Difference of distance adjusted by GDP 
share __ __ -5.6176*** -3.5448 __ __ 
Difference of distance adjusted by import 
price index __ __ __ __ 1.4433*** 4.1184 
Difference of exchange rate between China 
and country J’s currency -0.1183** -2.1188 -0.0926* -1.6607 -0.1089** -1.9724 
AFTA4 0.0398 0.4314 0.0620 0.6769 0.0368 0.4039 
CER4 -0.2212 -0.8402 -0.1283 -0.4892 -0.1945 -0.7473 
CUSFTA4 -0.0483 -0.3031 -0.0370 -0.2343 -0.0297 -0.1881 
MERCOSUR4 -0.2985** -2.5046 -0.2249* -1.8764 -0.2937** -2.4946 
EU4 0.0140 0.1314 0.0519 0.4878 0.0183 0.1732 
APEC4 0.0363 0.5475 -0.0099 -0.1478 0.0379 0.5785 
R-squared 0.0770  0.0915  0.0965  
Adjusted R-squared 0.0169  0.0349  0.0402  
F-statistic 5.0301  7.1974  7.6304  
Prob(F-statistic) 0.0000  0.0000  0.0000  
Number of cross-sections used 38  38  38  
Total panel (unbalanced) observations 836  836  836  
Note: *** p <0.01, ** p <0.05, * p <0.10 mean statistically significant at the one, five and ten percent level respectively. 
 
3.5.3 Major regression results for China’s trade 
 
China and its trading partners both with a larger GDP tend to import more from other 
countries, while with a larger population tend to import less from others. 
 
No exact impact is found for the distance variable as no consistent results could be arrived 
for those three different measurements. China’s large land area does not affect China’s trade 
with others. 
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The depreciation policy of RMB in the 1980s and 1990s did impede China’s imports from 
others, but it did not improve China’s export situation.  
 
The formation and implementation of regional trade agreements have positively and 
negatively affected China’s trade with its trading partners whether they are or are not 
members of an RTA. China’s APEC membership does positively improve China’s exports to 
other members.  
 
In China’s extra-regional trade, China does not seem to reduce its import growth from 
MERCOSUR members. As China is a non-member of MERCOSUR and APEC, MERCOSUR 
members do not tend to decrease their export growth to China, and China does not seem to 
decrease its export growth to APEC members.   
 
3.6 EMPIRICAL RESULTS FOR AUSTRALIA’S TRADE WITH 
OTHERS 
 
Estimations on Australia’s imports and exports use the same method as those for China’s 
imports and exports, that is, using fixed effects for panel data with the method of pooled least 
squares. Results are shown in Tables 3-15 to 3-20. Three kinds of regressions are 
undertaken: Regression 1 uses constant distance and constant land areas; Regression 2 
uses distance adjusted by GDP share; Regression 3 uses distance adjusted by import price 
index. The variables of constant land area adjusted by GDP share of Australia and its trading 
partners are dropped because of multicollinearity problems. Tables 3-15 and 3-16 report the 
results for economic factors only. Tables 3-17 and 3-18 report the results for Australia and its 
trading partners’ RTA memberships. Tables 3-19 and 3-20 report the results for both 
Australia and its trading partners’ non-RTA membership. Tables 3-15, 3-17 and 3-19 report 
the results for Australia’s exports to other countries. Tables 3-16, 3-18 and 3-20 report the 
results for Australia’s imports from other countries. 
 
3.6.1 Impact of economic factors 
 
The results for economic factors are reported in Tables 3-15 to 3-20. Similar results are 
found for the GDP variable in the models of Australia’s trade as those for China’s trade. The 
coefficients of Australia’s GDP are mostly negative and insignificant in the export estimations, 
while positive and mostly significant in the import estimations. On the other hand, the 
coefficients of Australia’s trading partners’ GDP are all positive and significant at the one 
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percent level in the export estimations, and positive in Regression 1 using constant distance 
and Regression 2 using distance adjusted by GDP share in the import estimations and only 
significant in the latter. However, they are negative but insignificant in Regression 3 using 
distance adjusted by import price index in the import estimations. The results indicate that 
with an increased GDP, Australia and other importers tend to import more from other 
countries. 
 
The coefficients of Australia’s population are mostly positive in both export and import 
estimations; however, they are not statistically significant. On the contrary, the coefficients of 
Australia’s trading partners’ population are all negative in the export and import estimations, 
but statistically significant only in the export estimations at the one percent level. The results 
indicate that an importer tends to reduce its imports from Australia if it has a larger population 
and probably tends to increase domestic supply to fulfil domestic demand. Australia, on the 
other hand, does not change its trade preference if its population increases. 
 
Table 3-15: Results for economic factors for Australia’s exports to all countries 
Regression 1 studies constant physical distance and constant land area with other variables. Regression 2 estimates distance 
adjusted by GDP share and land area adjusted by GDP share with other variables. Regression 3 studies distance adjusted by 
import price index and land area adjusted by GDP share with other variables. 
Regression 1 Regression 2 Regression 3 Variable Coefficient t-Statistic Coefficient t-Statistic Coefficient t-Statistic 
Difference of Australia’s GDP  0.8049 0.9884 -0.8849 -0.9063 0.9625 1.1959 
Difference of GDP of country J 3.1473*** 7.0045 7.4779*** 5.0797 2.7739*** 6.1383 
Difference of Australia’s population  6.7235 0.5782 3.9488 0.3410 6.3214 0.5505 
Difference of population of country J -4.7676*** -4.1317 -4.4098*** -3.8289 -3.9373*** -3.4082 
Constant distance between Australia 
and country J 0.0006 0.0000 __ __ __ __ 
Australia’s constant land area  0.0008 0.0000 __ __ __ __ 
Constant land area of country J -0.0027 0.0000 __ __ __ __ 
Difference of distance adjusted by GDP 
share __ __ -4.6059*** -3.0869 __ __ 
Difference of distance adjusted by 
import price index __ __ __ __ 0.9111*** 4.3551 
Difference of exchange rate between 
Australia and country J’s currency -0.1269*** -2.7331 -0.1192*** -2.5828 -0.1126** -2.4504 
R-squared 0.0731  0.0837  0.0940  
Adjusted R-squared 0.0243  0.0379  0.0487  
F-statistic 9.2092  14.9805  17.0167  
Prob(F-statistic) 0.0000  0.0000  0.0000  
Number of cross-sections used 36  36  36  
Total panel (unbalanced) observations 862  862  862  
Note: *** p <0.01, ** p <0.05, * p <0.10 mean statistically significant at the one, five and ten percent level respectively. 
 
The coefficients of constant distance are positive in the export estimations, while negative in 
the import estimations. The coefficients of distance adjusted by GDP share are negative and 
statistically significant in both export and import estimations. On the contrary, the coefficients 
of distance adjusted by import price index are positive and significant at the one percent level 
in the export and import estimations. These results are similar to the results reported in 
Section 3.4. As consistent results are not found for the distance variable measured by those 
three methods, it is difficult to determine the exact relationship between the distance variable 
and Australia’s trade flow changes.  
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The coefficients of land areas of Australia and its trading partners are positive and negative 
in the different models for the export and import estimations, but they are not significant. It 
seems that the land area variable does not affect Australia’s trade with its trading partners. 
 
The coefficients of exchange rates are negative and significant in both export and import 
estimations similarly as reported in Section 3.4 and 3.5 for trade among all countries and 
trade between China and its trading partners. The results indicate that the devaluation of the 
Australian dollar does make Australia import less from others; however, it does not seem to 
stimulate Australia’s exports as expected. 
 
Table 3-16: Results for economic factors for Australia’s imports from all countries 
Regression 1 studies constant physical distance and constant land area with other variables. Regression 2 estimates distance 
adjusted by GDP share and land area adjusted by GDP share with other variables. Regression 3 studies distance adjusted by 
import price index and land area adjusted by GDP share with other variables. 
Regression 1 Regression 2 Regression 3 Variable Coefficient t-Statistic Coefficient t-Statistic Coefficient t-Statistic 
Difference of Australia’s GDP  3.4172*** 2.8989 0.5834 0.4132 3.6730*** 3.1639 
Difference of GDP of country J 0.0011 0.0017 7.2549*** 3.4059 -0.6141 -0.9416 
Difference of Australia’s population  12.7140 0.7499 8.5649 0.5086 11.6740 0.6998 
Difference of population of country J -0.9806 -0.5869 -0.3627 -0.2179 0.3807 0.2285 
Constant distance between Australia 
and country J -0.0029 0.0000 __ __ __ __ 
Australia’s constant land area  0.0039 0.0000 __ __ __ __ 
Constant land area of country J 0.0011 0.0000 __ __ __ __ 
Difference of distance adjusted by GDP 
share __ __ -7.7214*** -3.5731 __ __ 
Difference of distance adjusted by 
import price index __ __ __ __ 1.5022*** 4.9794 
Difference of exchange rate between 
Australia and country J’s currency -0.1357** -2.0193 -0.1222* -1.8323 -0.1127* -1.7003 
R-squared 0.0369  0.0518  0.0654  
Adjusted R-squared -0.0143  0.0039  0.0182  
F-statistic 4.4234  8.8592  11.3567  
Prob(F-statistic) 0.0001  0.0000  0.0000  
Number of cross-sections used 36  36  36  
Total panel (unbalanced) observations 853  853  853  
Note: *** p <0.01, ** p <0.05, * p <0.10 mean statistically significant at the one, five and ten percent level respectively. 
 
3.6.2 Impact of regional trade agreements 
 
3.6.2.1 Intra-regional trade  
 
As Australia is a member of CER and APEC, intra-regional trade means Australia trades with 
other CER and APEC members. The empirical results for intra-regional trade are reported in 
Table 3-17 for the export estimations and Table 3-18 for the import estimations.  
 
Positive coefficients are found for CER1 in the export estimations, while negative coefficients 
are found in the import estimations using constant distance in Regression 1 and distance 
adjusted by GDP share in Regression 2. However, they are not significant. It seems that 
Australia’s CER membership does not stimulate its trade with the other member. 
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The coefficients of APEC are positive in the import estimations and in the export estimations 
using distance adjusted by GDP share in Regression 2, while negative coefficients are found 
in the export estimations using constant distance in Regression 1 and distance adjusted by 
import price index in Regression 3. These coefficients are all not significant. The results 
indicate that Australia does not tend to trade more because of its APEC membership.  
 
Table 3-17: Results for RTAs membership for Australia’s exports to all countries 
Regression 1 studies constant physical distance and constant land area with other variables. Regression 2 estimates distance 
adjusted by GDP share and land area adjusted by GDP share with other variables. Regression 3 studies distance adjusted by 
import price index and land area adjusted by GDP share with other variables.  
AFTA1, CER1, CUSFTA1, NAFTA1, EU1, MERCOSUR1 and APEC1 take the value of 1 when both country i  and country j  
are members of AFTA, CER, CUSFTA, NAFTA, EU, MERCOSUR or APEC respectively in year t, and zero otherwise. AFTA2, 
CER2, CUSFTA2, NAFTA2, EU2, MERCOSUR2 and APEC2 take the value of 1 when only country i  is a member of AFTA, 
CER, CUSFTA, NAFTA, EU, MERCOSUR or APEC, and zero otherwise. AFTA3, CER3, CUSFTA3, NAFTA3, EU3, 
MERCOSUR3 and APEC3 take the value of 1 when only country j  is a member of AFTA, CER, CUSFTA, NAFTA, EU, 
MERCOSUR or APEC, and zero otherwise. 
Regression 1 Regression 2 Regression 3 Variable Coefficient t-Statistic Coefficient t-Statistic Coefficient t-Statistic 
Difference of Australia’s GDP  -0.4342 -0.4417 -1.5692 -1.4855 -0.1193 -0.1224 
Difference of GDP of country J 3.0322*** 6.5525 7.3717*** 4.6026 2.7097*** 5.8392 
Difference of Australia’s population  -0.4395 -0.0244 5.4427 0.3015 -3.5318 -0.1979 
Difference of population of country J -4.5339*** -3.7544 -4.0918*** -3.3806 -3.8161*** -3.1635 
Constant distance between Australia 
and country J 0.0030 0.0000 __ __ __ __ 
Australia’s constant land area  0.0001 0.0000 __ __ __ __ 
Constant land area of country J -0.0017 0.0000 __ __ __ __ 
Difference of distance adjusted by GDP 
share __ __ -4.6097*** -2.8285 __ __ 
Difference of distance adjusted by 
import price index __ __ __ __ 0.8741*** 4.1247 
Difference of exchange rate between 
Australia and country J’s currency -0.1304*** -2.6096 -0.1131** -2.2604 -0.1158** -2.3388 
AFTA3 -0.0426 -0.5302 -0.0583 -0.7275 -0.0433 -0.5454 
CER1 0.1232 0.3746 0.0452 0.1379 0.2146 0.6586 
CER2 0.1907** 2.5644 0.1276* 1.6529 0.1651** 2.2379 
NAFTA3 0.0069 0.0546 -0.0258 -0.2042 -0.0002 -0.0016 
CUSFTA3 -0.0059 -0.0361 0.0121 0.0740 0.0077 0.0472 
MERCOSUR3 0.0378 0.3685 -0.0066 -0.0635 0.0173 0.1709 
EU3 -0.1141 -1.2304 -0.1387 -1.4980 -0.1224 -1.3345 
APEC1 -0.0408 -0.5856 0.0103 0.1443 -0.0437 -0.6344 
APEC2 -0.0227 -0.3931 0.0373 0.6091 -0.0293 -0.5133 
R-squared 0.0834  0.0924  0.1023  
Adjusted R-squared 0.0245  0.0364  0.0469  
F-statistic 4.6027  5.8967  6.5991  
Prob(F-statistic) 0.0000  0.0000  0.0000  
Number of cross-sections used 36  36  36  
Total panel (unbalanced) observations 862  862  862  
Note: *** p <0.01, ** p <0.05, * p <0.10 mean statistically significant at the one, five and ten percent level respectively. 
 
3.6.2.2 Extra-regional trade 
 
Extra-regional trade is Australia’s trade with others who are members of AFTA, NAFTA, 
CUSFTA, MERCOSUR and EU, and Australia’s trade with countries outside CER and APEC. 
The results for the extra-regional trade are reported in Table 3-17 for the export estimations 
and Table 3-18 for the import estimations. 
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Table 3-18: Results for RTAs membership for Australia’s imports from all countries 
Regression 1 studies constant physical distance and constant land area with other variables. Regression 2 estimates distance 
adjusted by GDP share and land area adjusted by GDP share with other variables. Regression 3 studies distance adjusted by 
import price index and land area adjusted by GDP share with other variables. AFTA1, CER1, CUSFTA1, NAFTA1, EU1, 
MERCOSUR1 and APEC1 take the value of 1 when both country i  and country j  are members of AFTA, CER, CUSFTA, 
NAFTA, EU, MERCOSUR or APEC respectively at year t, and zero otherwise. AFTA2, CER2, CUSFTA2, NAFTA2, EU2, 
MERCOSUR2 and APEC2 take the value of 1 when only country i  is a member of AFTA, CER, CUSFTA, NAFTA, EU, 
MERCOSUR or APEC, and zero otherwise. AFTA3, CER3, CUSFTA3, NAFTA3, EU3, MERCOSUR3 and APEC3 take the 
value of 1 when only country j  is a member of AFTA, CER, CUSFTA, NAFTA, EU, MERCOSUR or APEC, and zero otherwise. 
Regression 1 Regression 2 Regression 3 Variable Coefficient t-Statistic Coefficient t-Statistic Coefficient t-Statistic 
Difference of Australia’s GDP  4.5507*** 3.1868 2.1503 1.4082 5.1270*** 3.6425 
Difference of GDP of country J 0.1871 0.2782 9.3083*** 4.0258 -0.3900 -0.5819 
Difference of Australia’s population  9.1374 0.3484 21.5851 0.8270 3.5590 0.1380 
Difference of population of country J -1.6306 -0.9286 -0.6862 -0.3920 -0.3551 -0.2037 
Constant distance between Australia 
and country J -0.0046 0.0000 __ __ __ __ 
Australia’s constant land area  0.0058 0.0000 __ __ __ __ 
Constant land area of country J -0.0001 0.0000 __ __ __ __ 
Difference of distance adjusted by GDP 
share __ __ -9.6941*** -4.1188 __ __ 
Difference of distance adjusted by 
import price index __ __ __ __ 1.5770*** 5.1581 
Difference of exchange rate between 
Australia and country J’s currency -0.1594** -2.1874 -0.1224* -1.6866 -0.1342* -1.8701 
AFTA3 -0.1400 -1.1938 -0.1741 -1.4981 -0.1400 -1.2146 
CER1 -0.1122 -0.2354 -0.2749 -0.5816 0.0519 0.1106 
CER2 -0.1538 -1.4195 -0.2845** -2.5480 -0.2018* -1.8884 
NAFTA3 0.0561 0.3062 -0.0121 -0.0667 0.0429 0.2384 
CUSFTA3 -0.0374 -0.1574 0.0010 0.0041 -0.0134 -0.0573 
MERCOSUR3 0.0873 0.5697 -0.0064 -0.0421 0.0539 0.3577 
EU3 0.0443 0.3289 -0.0066 -0.0492 0.0290 0.2197 
APEC1 0.0369 0.3631 0.1432 1.3828 0.0328 0.3287 
APEC2 0.0104 0.1238 0.1350 1.5249 -0.0006 -0.0070 
R-squared 0.0423  0.0622  0.0731  
Adjusted R-squared -0.0199  0.0037  0.0153  
F-statistic 2.2108  3.7982  4.5174  
Prob(F-statistic) 0.0041  0.0000  0.0000  
Number of cross-sections used 36  36  36  
Total panel (unbalanced) observations 853  853  853  
Note: *** p <0.01, ** p <0.05, * p <0.10 mean statistically significant at the one, five and ten percent level respectively. 
 
The coefficients of AFTA3 are negative in both export and import estimations. The 
coefficients of NAFTA3 are positive in Regression 1 using constant distance in the export 
estimations, Regression 1 and Regression 3 using constant distance and distance adjusted 
by import price index respectively in the import estimations. They are negative in the rest of 
the estimations. CUSFTA3 is found to have negative coefficients in Regression 1 in the 
export estimations and Regressions 1 and 3 in the import estimations; positive coefficients 
are found in the rest of the estimations. The coefficients of MERCOSUR3 are negative in the 
export and import estimations using distance adjusted by GDP share in Regression 2, while 
positive in the rest of the estimations. EU3 is found to have negative coefficients in all the 
export estimations and in the import estimations using distance adjusted by GDP share, 
while positive coefficients are found in the rest of the import estimations. However, these 
coefficients are not statistically significant. These results indicate that Australia’s trading 
partners’ RTA membership does not seem to affect Australia’s trade with them. 
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The coefficients of APEC2 are positive in the export estimations using distance adjusted by 
GDP share in Regression 2 and in the import estimations using constant distance in 
Regression 1 and distance adjusted by GDP share in Regression 2, while negative in the 
rest of the estimations. However, the coefficients are not significant. It indicates that, as a 
member of APEC, Australia does not tend to decrease its trade growth with non-APEC 
members.  
 
The coefficients of CER2 are positive and significant in the export estimations, showing that 
when Australia is a member of CER, the growth of Australian exports to non-members tends 
to increase by 22 percent. However, negative and significant coefficients are found in the 
import estimations using distance adjusted by GDP share in Regression 2 and distance 
adjusted by import price index in Regression 3. It shows that when Australia is a member of 
CER, the growth of Australia’s imports from non-members tends to decrease by 22 percent 
or 32 percent. The results indicate that among all the RTAs studied, CER is the only RTA 
that affects Australia’s trade with non-members. As an exporter, Australia does not tend to 
reduce its export growth to non-CER members although it can export more cheaply to New 
Zealand. However, as an importer, Australia tends to divert its imports to New Zealand and 
decrease its import growth from non-members. Therefore, Australia experiences an import 
diversion effect while non-CER countries experience an export diversion effect. 
 
3.6.2.3 Trade between non-members  
 
Trade between non-members is the trade between Australia and other countries, who are not 
members of AFTA, CER, NAFTA, CUSFTA, MERCOSUR, EU and APEC, which are called 
RTA4 in these models. The empirical results for trade between non-members are reported in 
Table 3-19 for the export estimations and Table 3-20 for the import estimations. 
 
The coefficients of AFTA4 are all positive in the export and import estimations. The 
coefficients of NAFTA4 are negative in the export estimations using constant distance in 
Regression 1 and the import estimations using constant distance in Regression 1 and 
distance adjusted by the import price index in Regression 3, while positive in the rest of the 
estimations. The coefficients of CUSFTA4 are, on the contrary, positive in the export 
estimations using constant distance in Regression 1 and the import estimations using 
constant distance in Regression 1 and distance adjusted by the import price index in 
Regression 3. The coefficients of MERCOSUR4 are negative in the export estimations, and 
in the import estimations in Regression 1 using constant distance and Regression 3 using 
distance adjusted by the import price index, while positive in the rest of the estimations. The 
coefficients of EU4 are positive in the export estimations, while negative in the import 
estimations using constant distance in Regression 1 and distance adjusted by the import 
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price index in Regression 3. All of the coefficients for these variables are not statistically 
significant. Accordingly, no impact is found from these RTAs on Australia’s trade with non-
members of these RTAs. 
 
The coefficients of CER4 are negative and mostly significant in the export estimations, 
indicating that when both Australia and its trading partners are not members of CER, the 
growth of Australia’s exports to its trading partners tend to decrease by around 20 percent. 
However, they are positive and mostly significant in the import estimations, indicating that 
when both Australia and its trading partners are not members of CER, the growth of 
Australia’s imports tends to increase. The estimates of the size vary between the different 
models and range from about 20 to 30 percent. It indicates that before the formation of the 
CER, Australia tends to decrease its export growth to others though increase its import 
growth from others. 
 
Table 3-19: Results for RTAs non-membership for Australia’s exports to all countries 
Regression 1 studies constant physical distance and constant land area with other variables. Regression 2 estimates distance 
adjusted by GDP share and land area adjusted by GDP share with other variables. Regression 3 studies distance adjusted by 
import price index and land area adjusted by GDP share with other variables.  
AFTA4, CER4, CUSFTA4, NAFTA4, EU4, MERCOSUR4 and APEC4 take the value of 1 when both country i  and country j  
are not members of AFTA, CER, CUSFTA, NAFTA, EU, MERCOSUR or APEC, and zero otherwise. 
Regression 1 Regression 2 Regression 3 Variable Coefficient t-Statistic Coefficient t-Statistic Coefficient t-Statistic 
Difference of Australia’s GDP  -0.4368 -0.4447 -1.5622 -1.4806 -0.1208 -0.1240 
Difference of GDP of country J 3.0335*** 6.5804 7.3314*** 4.5902 2.7025*** 5.8418 
Difference of Australia’s population  0.2349 0.0131 6.3816 0.3566 -3.0232 -0.1710 
Difference of population of country J -4.5548*** -3.7833 -4.1229*** -3.4173 -3.8111*** -3.1668 
Constant distance between Australia 
and country J 0.0003 0.0000 __ __ __ __ 
Australia’s constant land area  -0.0001 0.0000 __ __ __ __ 
Constant land area of country J -0.0041 0.0000 __ __ __ __ 
Difference of distance adjusted by GDP 
share __ __ -4.5666*** -2.8090 __ __ 
Difference of distance adjusted by 
import price index __ __ __ __ 0.8723*** 4.1377 
Difference of exchange rate between 
Australia and country J’s currency -0.1316*** -2.6429 -0.1150** -2.3059 -0.1162** -2.3533 
AFTA4 0.0496 0.6558 0.0686 0.9087 0.0497 0.6641 
CER4 -0.1882** -2.5551 -0.1249 -1.6315 -0.1662** -2.2767 
NAFTA4 -0.0022 -0.0178 0.0325 0.2597 0.0041 0.0334 
CUSFTA4 0.0130 0.0808 -0.0012 -0.0073 -0.0010 -0.0064 
MERCOSUR4 -0.0436 -0.4330 -0.0024 -0.0233 -0.0209 -0.2097 
EU4 0.1086 1.1942 0.1304 1.4376 0.1187 1.3206 
APEC4 0.0286 0.5297 -0.0280 -0.4882 0.0337 0.6317 
R-squared 0.0833  0.0921  0.1022  
Adjusted R-squared 0.0268  0.0385  0.0492  
F-statistic 5.2629  6.8725  7.7115  
Prob(F-statistic) 0.0000  0.0000  0.0000  
Number of cross-sections used 36  36  36  
Total panel (unbalanced) observations 862  862  862  
Note: *** p <0.01, ** p <0.05, * p <0.10 mean statistically significant at the one, five and ten percent level respectively. 
 
APEC4 is found to have negative coefficients in the import estimations, and in the export 
estimations in Regression 2 using distance adjusted by GDP share, but only significant in the 
import estimations using distance adjusted by GDP share in Regression 2. This result 
indicates that when both Australia and its trading partners are not members of APEC, the 
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growth of Australia’s imports tends to decrease by 15 percent. The rest of the coefficients are 
positive in the export estimations; however, they are not significant. The results suggest that 
Australia tends to decrease its import growth from others before the formation of APEC.  
 
Table 3-20: Results for RTAs non-membership for Australia’s imports from all 
countries 
Regression 1 studies constant physical distance and constant land area with other variables. Regression 2 estimates distance 
adjusted by GDP share and land area adjusted by GDP share with other variables. Regression 3 studies distance adjusted by 
import price index and land area adjusted by GDP share with other variables.  
AFTA4, CER4, CUSFTA4, NAFTA4, EU4, MERCOSUR4 and APEC4 take the value of 1 when both country i  and country j  
are not members of AFTA, CER, CUSFTA, NAFTA, EU, MERCOSUR or APEC, and zero otherwise. 
Regression 1 Regression 2 Regression 3 Variable Coefficient t-Statistic Coefficient t-Statistic Coefficient t-Statistic 
Difference of Australia’s GDP  4.5543*** 3.1932 2.1485 1.4089 5.1275*** 3.6464 
Difference of GDP of country J 0.1897 0.2832 9.3201*** 4.0425 -0.3977 -0.5951 
Difference of Australia’s population  8.1337 0.3132 21.2884 0.8232 2.2860 0.0895 
Difference of population of country J -1.6121 -0.9210 -0.6801 -0.3899 -0.3003 -0.1726 
Constant distance between Australia 
and country J -0.0025 0.0000 __ __ __ __ 
Australia’s constant land area  0.0050 0.0000 __ __ __ __ 
Constant land area of country J 0.0007 0.0000 __ __ __ __ 
Difference of distance adjusted by GDP 
share __ __ -9.7055*** -4.1343 __ __ 
Difference of distance adjusted by 
import price index __ __ __ __ 1.5599*** 5.1278 
Difference of exchange rate between 
Australia and country J’s currency -0.1579** -2.1751 -0.1219* -1.6868 -0.1313* -1.8359 
AFTA4 0.1297 1.1706 0.1709 1.5541 0.1286 1.1804 
CER4 0.1517 1.4143 0.2841** 2.5662 0.1927* 1.8228 
NAFTA4 -0.0630 -0.3474 0.0101 0.0558 -0.0513 -0.2879 
CUSFTA4 0.0265 0.1134 -0.0044 -0.0192 0.0018 0.0077 
MERCOSUR4 -0.0793 -0.5261 0.0090 0.0598 -0.0419 -0.2822 
EU4 -0.0366 -0.2773 0.0090 0.0689 -0.0180 -0.1390 
APEC4 -0.0189 -0.2402 -0.1378* -1.6610 -0.0107 -0.1384 
R-squared 0.0422  0.0622  0.0726  
Adjusted R-squared -0.0175  0.0062  0.0172  
F-statistic 2.5260  4.4415  5.2422  
Prob(F-statistic) 0.0015  0.0000  0.0000  
Number of cross-sections used 36  36  36  
Total panel (unbalanced) observations 853  853  853  
Note: *** p <0.01, ** p <0.05, * p <0.10 mean statistically significant at the one, five and ten percent level respectively. 
 
3.6.3 Major regression results for Australia’s trade 
 
An importer, either Australia or its trading partners, tends to import more from other countries 
when its GDP increases.  
 
Australia’s trading partners tend to reduce their imports from Australia if they have a larger 
population. 
 
No consistent impact of the distance variable is found for Australia’s trade with others. In 
addition, the land area variable does not have the expected negative impact on Australia’s 
trade with its trading partners, or any significant effect. 
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Australia does tend to import less when its currency is devalued; however, it seems to fail to 
export more under the same situation.  
 
The formation and implementation of RTAs is found to impact on Australia’s trade with its 
trading partners. In intra-regional trade, Australia’s CER and APEC memberships do not 
seem to stimulate its trade growth with other members. 
 
In extra-regional trade, the formation and implementation of AFTA, NAFTA, CUSFTA, 
MERCOSUR and EU does not seem to cause Australia to decrease its trade growth with 
their members. In addition, Australia’s APEC membership does not seem to have any effect 
on its trade with non-APEC members. Australia’s membership in CER results in an import 
diversion effect for Australia and causes Australia to decrease its import growth from non-
CER members. 
 
As a non-member of AFTA, NAFTA, CUSFTA, MERCOSUR and EU, Australia’s trade with 
other non-members does not seem to be affected by the formation and implementation of 
these RTAs. 
 
Before the formation of CER, Australia tends to decrease its export growth to others though 
increase its import growth from others. Before the formation of the APEC, Australia tends to 
decrease its import growth from others. 
 
3.7 BILATERAL TRADE BETWEEN AUSTRALIA AND CHINA  
 
Using bilateral trade between Australia and China as a special case, this section studies the 
impact of regional trade agreements and other economic factors. Table 3-21 reports the 
results for China’s exports to and imports from Australia. Table 3-22 reports the results for 
Australia’s exports to and imports from China. Two models are estimated. Regression 1 
estimates distance adjusted by GDP share; Regression 2 estimates distance adjusted by the 
import price index. As constant distance, constant land area, island, common language and 
common border variables have the same value for each year, they are dropped because of 
exact multicollinearity problems. The Ordinary Least Squares method is used in this 
investigation. 
 
In Table 3-21 that reports the results for China’s trade, the coefficients of China’s GDP are 
positive and significant, while the coefficients of Australia’s GDP are negative and significant. 
Also in Table 3-22, that reports the results for Australia’s trade, the coefficients of Australia’s 
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GDP are negative and significant in Australia’s export estimations (positive and significant in 
Australia’s import estimations using distance adjusted by import price index in Regression 2; 
however, negative and insignificant in Australia’s import estimations using distance adjusted 
by GDP share in Regression 1), while the coefficients of China’s GDP are positive and 
significant. The results indicate that China tends to trade more with Australia both in exports 
and imports when China’s economic size increases; however, Australia tends to trade less 
with China in both exports and imports when Australia’s GDP grows. 
 
In both Table 3-21 and Table 3-22, the coefficients of China’s population are all negative and 
significant, while the coefficients of Australia’s population are all positive and significant. This 
indicates that as China has a population around 66.5 times larger than Australia, the Chinese 
domestic market is big enough for Chinese manufacturers to produce and sell within the 
Chinese territory instead of marketing abroad as Australia has to do. 
 
The results for the distance variable are consistent with the results reported in the previous 
sections. The coefficients of distance adjusted by GDP share are mostly negative and 
significant in the estimations for both China and Australia’s trade, while the coefficients of 
distance adjusted by import price index are all positive and significant. Therefore, no 
consistent impact on trade between Australia and China is found for the distance variable. 
 
The coefficients of exchange rates between the Chinese RMB and the Australian dollar are 
negative and most are significant at the one percent level for the export and import 
estimations in Tables 3-21 and 3-22. The results indicate that after the devaluation of the 
Chinese RMB relative to the Australian dollar, China tends to import less from Australia as 
expected, and export less to Australia. When the Australian dollar is depreciated relative to 
the Chinese RMB, Australia tends to import less from China while exporting less to China. 
Neither currency’s devaluation policy is shown to be useful in stimulating their exports. 
 
As the only RTAs that include either Australia or China are CER and APEC, these two RTAs 
are included in the estimations. The other RTAs could not be included because of exact 
multicollinearity.  
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When studying the effect of Australia’s membership of the CER (China is not), the 
coefficients of CER (CER3 in Table 3-21, CER2 in Table 3-22) are mostly negative and 
significant, indicating that the growth of China’s exports to Australia tends to decrease by 
around 20 percent, the growth of Australia’s exports to China tends to decrease by 35 
percent, and the growth of Australia’s imports from China tends to decrease by around 50 
percent. Positive but insignificant coefficients are found in the estimations of China’s imports 
from Australia. The results indicate that upon the inception and implementation of CER, 
Australia tends to trade more with New Zealand; thus Australia experiences an export 
diversion effect and an import diversion effect on its trade with China.  
 
When studying the period when Australia was a member of APEC while China was not, the 
coefficients of APEC (APEC3 in Table 4-21, APEC2 in Table 4-22) are all positive and 
statistically significant for both China and Australia’s trade, indicating that although China 
was not a member of APEC, the growth of China’s exports to and imports from Australia still 
increased by 82 percent and 101 percent respectively, and the growth of Australia’s exports 
to and imports from China still increased by 101 percent for the former and the estimates of 
the latter were inconsistent at 60 or 30 percent. The results suggest that Australia did not 
tend to decrease its trade with China although it was a member of APEC and China was not.  
 
When considering the period when both Australia and China are members of APEC (APEC1 
in Table 3-21 and Table 3-22), the coefficients of APEC1 are mostly positive and significant 
in both Australia and China’s trade estimations. It shows that the growth of China’s exports to 
and imports from Australia tend to increase by 31 percent and seven percent respectively, 
and the growth of Australia’s exports to and imports from China tend to increase by seven 
percent for the former and around 25 percent for the latter. The results indicate that both 
countries tend to trade more with each other when they commit to further reduce trade 
barriers within the APEC region. Accordingly both Australia and China experience benefits 
from trade creation effects. 
 
3.8 CONCLUSION 
 
This chapter studies the impact of regional trade agreements on bilateral trade between pairs 
of thirty-nine countries from seven RTAs, China’s bilateral trade with others, Australia’s 
bilateral trade with others and bilateral trade between Australia and China. Economic factors 
including GDP, population, distance, land area and exchange rates are studied in the gravity 
model; dummy variables to measure island, common language and common land border, 
and additional RTA variables introduced to capture intra-regional trade, extra-regional trade 
  
 
101 
 
and non-members trade are also used in this study. The distance and land area variables are 
measured using constant values and adjustments by GDP share or by import price index.  
 
GDP is a major factor that affects bilateral trade flows. A country tends to trade more with its 
trading partners if it has an increased GDP, while trading less with an increased population. 
Furthermore, with an increased GDP, China and Australia seem to import more from their 
trading partners; however, with an increased population, China tends to import less from 
others, while Australia’s trading partners tend to import less from Australia. In particular, 
China tends to export and import more with Australia when its GDP increases. On the other 
hand, China, with a larger domestic market, seems to trade less with Australia, and tends to 
fill the demand itself. Although distance is expected to negatively impact bilateral trade flows 
theoretically, no clear effect is found in this study as no consistent results are found for 
different measurements of the distance variable. 
 
The devaluation of a country’s currency does tend to impede its imports from others, while it 
does not seem to stimulate a country’s exports as expected. China and Australia’s exports 
do not seem to benefit from the depreciation of their currencies. An island country tends to 
import more from others; however, this is not the case for its exports. Other variables, such 
as land area, sharing common language and common land border, do not show any impact 
on bilateral trade flows in this study. 
 
The inception and implementation of regional trade agreements are found to have an 
important impact on bilateral trade flow changes. When considering intra-regional trade, 
trade creation effects are found for AFTA in the total trade estimations, for APEC in the 
estimations of China’s trade with others, and in the estimations of the bilateral trade between 
Australia and China. 
 
When considering extra-regional trade, export diversion and import diversion effects are 
found for MERCOSUR and the EU in the total trade estimations, while import diversion 
effects are found for APEC. In addition, import diversion effects are found for CER in the 
estimations of Australia’s trade with others. In the estimations of the bilateral trade between 
Australia and China, both export diversion and import diversion effects are found, indicating 
that Australia tends to decrease its trade growth with China because of its CER membership. 
 
When considering the impact of RTAs on trade among non-members, non-EU and non-
APEC members tend to increase their trade growth with each other in the total trade 
estimations, while non-MERCOSUR members tend to increase their export growth with each 
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other. No significant effect has been found for non-RTA members in the trade estimations for 
China and Australia. 
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Chapter 4  
 
THE IMPACT OF RTAS ON FDI CHANGES IN CHINA AND 
AUSTRALIA 
 
 
 
4.1 INTRODUCTION 
 
Foreign direct investment (FDI), which is regarded as a more stable financial flow than other 
forms of financial instruments, has become one of the important economic development 
factors in most countries. By establishing affiliates, multinational corporations (MNCs) not 
only provide substantial financial capital to host countries, but also introduce modern 
technology, advanced management and specialized production procedures that host 
countries can benefit from to stimulate their economic development.  
 
MNCs usually choose to invest in specific host countries based on their national resources 
and other location advantages. The investment may then be enlarged as a result of 
investment liberalization around the world and at the regional level. Nowadays, as regional 
integration has been strengthened, foreign direct investment has increased within different 
regions. Empirical studies have shown this trend in the European Union and other regional 
economic integrated areas. For instance, Graham and Wada (2000) find a rapidly rising 
annual stock of the USA FDI in Mexico from 1989 to 1998 because of the scheduled 
inception of the North America Free Trade Agreement.  
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Interest in the study of the impact of regional economic integration on FDI has grown rapidly 
in recent years. A few papers have focused on estimating the effects of regional economic 
integration on FDI, concluding that their members or non-member countries may redirect or 
strengthen their investment in these integrated areas. However, these studies mainly 
concentrate on the EU and NAFTA. Few studies have been done on specific countries, 
including Australia and China. As such little evidence has been found that the inception of an 
RTA is a determinant of FDI in Australia and China.  
 
FDI has achieved great successes since its entry into China. In recent years, although the 
global inflows of FDI have declined, China experienced an increase to 53,505 million US 
dollars in 2003, which made China the world’s largest FDI recipient in 2003 (UNCTAD 2004), 
overtaking the traditional largest recipient of the world — the United States of America. 
Furthermore, FDI in China has been a major source of exports, accounting for around 55 
percent of China’s total exports in 2003 (Xing 2006). Australia, as well as other developed 
countries, experienced a downturn of FDI inflows in 2003. However, the total stock of 
Australian FDI reached a record of 243.53 billion Australian dollars in 2003, 664 percent 
higher than that in 1984. The observed increase not only results from Australia and China’s 
strong domestic economic growth but also from improvements in their investment 
environment under domestic economic reform and the implementation of regional economic 
integration. As regional economic integration has been regarded as another factor attracting 
foreign direct investment at the regional level, this chapter discusses “Under the current 
regional trade agreements what is the impact of RTAs on foreign direct investment in 
Australia and China?” 
 
Following this section, the rest of this chapter is organized as follows: Section 4.2 constructs 
the modified gravity model that is used to study FDI flows and provides an overview of 
economic factors and RTAs as determinants of FDI. Section 4.3 discusses the empirical 
results. The conclusions are given in Section 4.4. 
 
4.2 RESEARCH METHODOLOGY  
 
4.2.1 Modified gravity model with FDI determinants 
 
A number of previous studies have introduced the gravity model to study factors that 
determine FDI flows. As described in Chapter Three, the gravity model was first introduced to 
trade flow studies in international economics by Tinbergen in 1962. It was then modified and 
applied to study the determinants of foreign direct investment as early as the 1970s when 
  
 
105 
 
researchers found that FDI flows are positively related to home and host countries’ GDP and 
negatively related to distance, which is used as a linkage factor between the host country 
and the home country. Other factors that are considered to affect FDI flows are introduced 
into the gravity model to capture the extra effects of these. 
 
Nankani (1979) mentions earlier works of Niedercorn and Bechdolt (1969, cited in Nankani 
1979, page 53) who use the utility function to test the use of the gravity model in analysing 
economic issues, which finally provides a theoretical foundation for the gravity model. 
Nankani argues that the gravity model is appropriate for his work in analysing factors that 
determine foreign capital investment. Therefore, Nankani is a strong proponent of the gravity 
model method and uses it to study determinants of FDI from developed countries to 
developing countries. 
 
Brainard (1997) shows in his empirical study that the GDP of a home country and a host 
country is positively related to FDI changes, while distance between the home country and 
host country is negatively related to FDI changes. His findings are consistent with the basic 
assumptions of the gravity model; thus his empirical study successfully demonstrates that the 
gravity model can be used to study determinants of FDI flows.  
 
Frenkel, Funke et al. (2004) successfully use the gravity model approach to model 
determinants of FDI flows using macroeconomic variables. In their gravity equation, they use 
the host country and home country’s GDP and distance between them as basic gravity 
factors, and include additional factors to study the host country’s location advantage and 
home country’s investment ability. These factors include economic growth for both host and 
home countries, openness, political and economic risks, inflation and the exchange rate 
system in the host country. Their results show that the host country and home country’s GDP 
has positively affected FDI flows, while distance has negatively affected FDI flows. 
 
In line with the previous studies of determinants of FDI, this chapter uses the gravity model to 
estimate the determinants of FDI especially in Australia and China. 
 
Nankani uses three methods for foreign direct investment estimations: first is to study the 
aggregate data of several home countries investing in a number of host countries; second is 
to study a specific home country investing in a number of host countries; third is to study a 
particular host country attracting foreign capital from several home countries. Following 
Nankani’s study, this chapter studies FDI using two methods, first is to analyse FDI 
determinants at an aggregate level with a set of home countries investing in a number of host 
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countries; second is to analyse FDI determinants at the host country level, where Australia 
and China are the only host countries considered and a large set of home countries are used. 
4.2.2 Dependent variable 
 
Three methods of measuring foreign direct investment have been used in the literature. The 
first is to study FDI at a plant or firm level. For instance, Brainard (1997) studies the USA FDI 
outflows and inflows for specific goods from selected multinational corporations, that is, the 
USA affiliates produce in other host countries and other home countries’ affiliates produce in 
the USA. He defines FDI flows in three different ways. In the direct investment outflows 
estimations, Brainard introduces the log of the share of total USA sales of a particular good 
in a host country with exports from the USA as a dependent variable, a proxy for the USA’s 
FDI outflows. In the foreign direct investment inflows estimations, Brainard introduces the log 
of the share of foreign sales of a particular good into the host country of the USA with imports 
for the USA as the dependent variable. Besides studying the share of MNCs affiliates’ sales 
in total trade, in order to compare with other studies, Brainard also uses the level of MNC 
affiliates’ sales as proxies for FDI flows, that is, the USA affiliates’ sales in host countries in 
the FDI outflows study, and foreign affiliates’ sales in the USA in the FDI inflows study. 
Brainard’s study demonstrates that factors related to the firm level production determine the 
direction of an MNC’s capital flows, including transport costs for exporting and importing a 
specific good, the average tariff rate for a specific imported good, plant economies of scale 
and corporate economies of scale in a specific industry. 
 
The second is to study FDI at a sector or industry level. For example, Xing (2006) models 
Japanese FDI in China for nine manufacturing sectors, using the share of a sector’s FDI in 
China’s real GDP as the dependent variable. Although Xing studies a set of macroeconomic 
variables, including the host country’s GDP, exchange rate, average openness and the host 
and home country’s price level as well as nominal wage level, a specific variable, the real 
growth rate of a specific Chinese manufacturing sector, is selected as an independent 
variable to demonstrate sectoral features. 
 
The third is to study FDI at a country level. Frenkel, Funke et al. (2004) estimate FDI at a 
country level, using the log of net annual FDI inflows as the dependent variable. Buckley, 
Clegg et al. (2003) use country level data from 1960 to 1997 to study the USA’s inward FDI 
stock from Canada, who is a member of CUSFTA, and five EU members who invest a large 
amount in the USA and Japan. There are some other studies that involve regional FDI flows 
into a particular country. For instance, Zhang (2005) studies Hong Kong and Taiwan’s FDI in 
mainland China using the ratio of FDI from Hong Kong (or Taiwan) into China to Hong 
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Kong’s (or Taiwan) total FDI into the developing world. Factors that describe a country’s 
macroeconomic environment are studied in these analyses. 
 
A few researchers model FDI variables at both sector and country levels. For instance, 
Nankani (1979) studies determinants of FDI using both country level data and sector level 
data. In the country level estimations, he uses the book value of direct foreign capital stock 
as one dependent variable, together with two different measures of FDI shares as other 
dependent variables. They are the share of a home country’s capital invested in a host 
country, and the share of a host country’s FDI inflows from a home country. In the sector 
level estimations, Nankani uses the total foreign capital stock received in one host country in 
one sector of manufacturing from a set of home countries as the dependent variable. 
 
These three types of FDI study are different not only in the FDI measurement, but also in 
independent variables used to explain changes of FDI. More detailed study of FDI at a firm 
level needs more detailed data on explanatory variables that can be difficult to obtain. 
However, studying FDI at a country level often needs data on explanatory variables at a 
country level, and the data are much convenient to collect. Based on the research questions 
raised in the introduction, this chapter studies FDI at a country level.  
 
Rather than a variable measuring FDI inward stock to a host country, a variable measuring 
FDI inflows is preferred for two reasons. Firstly, the FDI inflows variable is a much better 
variable to reflect the changes of foreign capital investment in a host country. Secondly, the 
accumulated FDI stock data do not adjust for inflation and / or exchange rate changes (Root 
and Ahmed 1979). Therefore, FDI inflows in a number of host countries are studied at the 
country level. Furthermore, Australia and China’s FDI inflows at the country level are used as 
dependent variables in this study. 
 
4.2.3 Determinants of FDI  
 
Factors that affect the direction of foreign direct investment to different countries and regions 
are principally political and economic. With respect to political determinants, many 
multinational enterprises tend to invest in countries with a stable political environment, 
especially in a long run perspective, which enables them to reduce the investment risks of 
being nationalized without proper compensation or having to disinvestment because of 
frequent government and policy changes. While most FDI is directed into developed 
countries, political factors are considered more important by firms producing in developing 
host countries than in developed countries. Many researchers found this fact in their early 
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studies in the 1960s to 1980s (Agodo 1978; Brada, Kutan and Yigit 2005; Hong, Jones and 
Song 1999; Root and Ahmed 1979; Schneider and Frey 1985; Tuman and Emmert 2004). 
 
However, since the last decade of the twentieth century, more emphasis has been put on 
economic determinants of FDI. Previous literature has studied many economic factors that 
are considered to affect FDI flows. They can be categorized into two methods: the first is to 
select them from home country and host country aspects and their linkage relationship 
factors similarly to the basic characteristics of the gravity model; the second is to select them 
from microeconomic and macroeconomic factors.  
 
Host country factors (receiving or destination country factors) reflect the ability of a 
destination country to attract foreign investment, and are often related to a country’s location 
advantage in attracting FDI inflows. Home country factors (source or origin country factors) 
reflect the influence of an origin country to decide investment in another country. Linkage 
factors reflect the bilateral relationship between a pair of a source country and a destination 
country in a foreign investment activity (Nankani 1979).  
 
Microeconomic factors refer to those that can be measured at the plant level, while 
macroeconomic factors refer to those that can be measured at the industry or country level. 
The home-host country method and the micro-macroeconomic method are usually combined 
in FDI determinant analysis. For instance, host country’s GDP can be considered as a host 
country factor, measuring host country’s economic attractiveness to FDI inflows; it is also a 
macroeconomic factor that can be measured at the country level. This section describes FDI 
determinants that are studied in this chapter at the country level focusing on macroeconomic 
factors, including host country factors, home country factors and linkage factors. 
 
4.2.3.1 Home country factors 
 
A home country’s economic size or scale is considered an important factor that affects its 
investment abroad. The economic size of the home country is often used as a proxy for 
measuring domestic corporate property. At a firm level, the greater the corporate wealth, the 
more interest in investing abroad can be expected from this corporation (Nankani 1979). At a 
country level, the greater the country’s economic size, the more FDI is expected from this 
country to the world. Thus a home country’s economic size is expected to have a positive 
relationship with its investment abroad. Usually GDP is used as a proxy for home country’s 
economic size. GDP per capita is another factor that can reflect the home country’s 
economic condition. GDP and GDP per capita are both positively related to investment 
outflows; hence positive coefficients are expected. Frenkel, Funke et al. (2004) find that GDP 
from home country is positively related to FDI flows.  
  
 
109 
 
 
Labour cost in a home country is a factor that pushes FDI into a host country. It is normally 
agreed that a company tends to invest abroad to obtain lower wage costs compared to 
higher wage costs in the home country. Therefore, FDI from a home country is expected to 
be positively related to home country’s wage rate (Nankani 1979). 
 
4.2.3.2 Host country factors 
 
The host country’s economic development and economic environment are major factors in 
determining FDI inflows studied by previous literature, focusing on host country’s market 
analysis and production cost analysis. 
 
A host country’s market size and economic development are usually crucial factors in 
attracting foreign investment. A larger country usually attracts more FDI into particular 
industries than a smaller country, as it can provide these industries with opportunities to 
achieve economies of scale. In addition, a larger country tends to provide more opportunities 
for production specialization than a smaller country (Nankani 1979). Therefore, it is expected 
that a destination country will receive greater FDI if it has a larger market size and greater 
economic development.  
 
GDP is used to control for a host country’s market size. The higher the host country’s GDP, 
the greater the FDI inflows into the host country. GDP per capita can be treated as another 
measure of market size, representing host countries’ average purchasing power. The higher 
the GDP per capita and the higher the host countries’ buying capacity, the more FDI is 
expected to flow in.  
 
GDP growth rate, in addition, can be used to measure the market growth rate. In a fast 
growing market, more national income and personal income is expected and thus an 
improvement in the country’s and personal consuming ability. This growing aggregate 
demand will require more investment and accordingly stimulate FDI (Beer and Cory 1996; 
Culem 1988). Therefore, a host country’s GDP, GDP per capita and GDP growth rate have a 
positive correlation with FDI flows; hence positive regression coefficients are expected. 
Agodo (1978) finds that higher GDP and GDP per capita were major factors in attracting 
direct investment from the United States companies. Frenkel, Funke et al. (2004) note that 
GDP and GDP growth from a host country are positively related to FDI flows.  
 
Population is used to measure the absolute country size. Countries with large populations 
are considered to be more self sufficient in investment; therefore, a negative correlation is 
expected between population and FDI. On the other hand a populous host country will 
  
 
110 
 
support more product consumption. In this case a positive correlation may occur. For 
example, Agodo (1978) finds that a larger population helped African countries attract more 
investment from the United States. 
 
Gross fixed capital formation is the capital expenditure on fixed assets before deducting 
capital consumption. More gross fixed capital formation means that a country allocates more 
capital to its industrial development and infrastructure construction, such as machinery and 
equipment, in addition to residential construction, transport and communication infrastructure 
(Beer and Cory 1996; Root and Ahmed 1979). This capital formation is considered to be an 
essential factor for attracting foreign capital to a host country (Root and Ahmed 1979). As 
foreign investors will look for existing or future plant or transport facilities to minimize their 
business start-up costs, this is expected to be positively related to FDI. 
 
Labour cost is one of the most important factors an MNC considers when it seeks to invest in 
a developing country. Firms try to find cheaper labour and minimize their production cost. 
Thus lower wages will attract more FDI than higher wages. Therefore, the wage rate is 
negatively related to FDI and a negative coefficient is expected.  
 
A lower interest rate in a country encourages firms to raise funds there at a lower cost. Those 
funds will be invested in another country with higher interest rates (Beer and Cory 1996). It is 
advantageous for MNCs to diversify their fund sources from their home countries or 
elsewhere around the world where they can borrow more cheaply. Therefore, a positive 
relationship is expected between interest rates and changes in FDI. 
 
Traditionally, a country’s higher tariff rates will make a firm pay more for its exports to 
another country and decrease the competitiveness of its exported goods. It then may seek to 
produce in the high tariff country instead of exporting in order to minimize its trade costs 
(Nankani 1979; Schmitz and Bieri 1972). If the host country’s tariff rates are reduced, a 
multinational corporation will choose to export into instead of investing directly in the targeted 
market. Therefore the level of tariff rates is expected to be positively related to FDI. 
 
However, more recent empirical tests separate the effect of tariff rates into two different 
relationships with FDI: a negative relationship with the vertical FDI (FDI from developed 
countries into developing countries) versus a positive relationship with the horizontal FDI 
(FDI between developed countries). Multinational corporations involved in the vertical FDI 
specialize their production processes in different affiliates in each host country. The 
intermediate products from these affiliates are then assembled or undergo further production 
in another host country. Lower priced products are pursued by parent companies and their 
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affiliates to minimize total production costs. In this case multinational corporations will invest 
in a country with lower tariff rates in order to get low cost semi-finished imported inputs 
(Chantasasawat, Fung, Lizaka and Siu 2004). Hence, a negative relationship is expected 
between the level of tariff rates and FDI. On the contrary, the purpose of horizontal FDI is to 
decrease the cost of entering a foreign market. In comparing the higher costs between 
exporting and operating affiliates, MNCs tend to invest in a country with higher tariff rates 
and acquire benefits from economies of scale by serving the host country market (Brainard 
1997; Carr, Markusen and Maskus 2001; Chantasasawat, Fung et al. 2004). In this case the 
tariff rate is expected to be positively related to FDI. 
 
In this chapter the average tariff rate is introduced instead of the normal tariff rate to measure 
the degree of a host country’s tariff barriers and capture its overall tariff protection. It is 
calculated by dividing tariff duties of the host country by its total commodity imports for a 
given period (Husted and Melvin 2001). It should be noted that here the host country’s total 
goods imported are used instead of only goods with tariff duties imposed; hence, the tariff 
rate calculated should be lower than the imposed (normal) one.  
 
4.2.3.3 Bilateral linkage factors 
 
Distance between two countries is considered an important factor affecting a country’s 
exports as it can increase a product’s transportation costs; then the total costs will be 
increased and hinder sales of the product. It has a similar effect on the allocation of FDI. It is 
clear that an MNC has to arrange more funds to pay the costs of operating an overseas 
affiliate when the host country is farther away from its main headquarters in the home 
country. These include costs to raise local capital, costs to obtain domestic resources, costs 
to employ local employees and employees from headquarters, communication costs, costs to 
understand local laws, costs to adopt different language and adapt to local culture, costs 
coming from exchange rate changes and costs for familiarization with local markets (Brenton, 
Mauro and Lucke 1999; Frenkel, Funke et al. 2004; Nankani 1979). As a result the distance 
variable is expected to have a negative relationship with FDI, that is, the further the host 
country is from the home country, the less FDI it will attract. However, when considering the 
reduction in trade costs, FDI is preferred to exports when distance between host and home 
countries rises. MNCs will prefer to serve their overseas markets by establishing affiliates 
rather than by exporting when they face a distant market. Therefore, a positive relationship is 
expected between FDI and the distance variable (Nankani 1979). 
 
Exports are a good proxy for estimating a home country’s market share in a host country. 
Vernon (1966) points out that an MNC may invest in its export markets to diminish threats 
from other investors and strengthen its foreign market shares. The more exports it has, the 
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more capital it will tend to invest in the destination market. Thus a positive coefficient is 
expected between exports and FDI. 
 
Openness is defined as the ratio of the sum of exports and imports of goods and services to 
GDP, and measures the degree of general trade restrictions of a host country. The higher the 
number, the more open the observed country is; hence the more FDI the country attracts. 
Therefore, a positive relationship between openness and FDI is expected (Xing 2006). 
However, when a multinational corporation is seeking to enter into a host country’s market 
but has difficulty in exporting to it because of low openness of the host country, an MNC may 
choose to enter by investing directly instead of exporting, which may result in a negative 
relationship between the openness ratio and FDI (Chantasasawat, Fung et al. 2004). 
 
4.2.3.4 Regional integration  
 
Regional integration is another bilateral linkage factor. Although regional trade agreements 
can affect FDI flows through the factors discussed above (eliminating trade barriers, more 
incentive policies for attracting FDI), it is not enough to include only those variables. Thus 
RTAs themselves are introduced into the model as dummy variables to capture policy 
changes when regional integration is carried out. In Buckley, Clegg et al.’s (2003) study of 
the USA’s inward FDI, they introduce CUSFTA and NAFTA as dummy variables to capture 
the effect of their formation on the increase of the USA’s FDI. Because they think that firms 
expect that CUSFTA and NAFTA’s implementation will be completed and act accordingly 
before these two RTAs’ formal formation, they give the two RTAs the value of one for a 
reasonable period before their formation, two years before CUSFTA and NAFTA were 
actually formed in 1989 and 1994 respectively, and they expect a positive relationship 
between CUSFTA, NAFTA and the USA’s inward FDI. 
 
There are seven RTAs included in this study as discussed in Chapter Three. They are AFTA, 
CER, CUSFTA, NAFTA, MERCOSUR, APEC and EU. 
 
The hypothesis for RTA dummy variables is that the implementation of a specific regional 
economic agreement has enabled its members to attract greater FDI inflows not only from 
other member countries but also from non-members. Thus these RTA variables are expected 
to be positively related to their members’ inward FDI flows. In this chapter, for the special 
cases of the Australian and Chinese FDI studies, the coefficients of RTAs are expected to be 
larger than zero because CER and APEC regional economic integration has caused a 
greater level of inward FDI flows to Australia and China once the two countries participate in 
these RTAs (only APEC is studied for Chinese FDI inflows as China is not a member of 
CER). Other RTAs that exclude Australia and China from their membership, including AFTA, 
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CUSFTA, NAFTA, MERCOSUR and EU, are expected to be negatively related to Australian 
and Chinese FDI inflows because these RTAs are expected to stimulate FDI inflows for their 
own members.  
 
4.2.4 Research model 
 
The fundamental model estimated in this chapter is the gravity model modified to study FDI 
flows, following Nankani (1979), Chen (1997), Wei (1995), Brainard (1997), Frenkel, Funke 
et al. (2004). It takes home country and host country factors, together with bilateral linkage 
factors, including RTA variables to capture how host country related regional economic 
integration affects its members’ FDI inflows. The model is estimated using bilateral FDI 
inflows for a set of home countries investing in a number of host countries using aggregate 
pooled data, and a set of home countries investing in Australia and China using panel data 
regression. 
 
Following Nankani (1979) the general gravity equation estimated is: 
 
),,( ijjiij BSMfFDI =                                                                                                          (4.1) 
 
In equation (4.1), ijFDI  is foreign direct investment from home country i  to host country j ; 
iM  represents a set of home country variables; jS  represents a set of host country variables; 
ijB  represents bilateral linkage variables. 
 
The log-linear form is adopted aiming to eliminate serious heteroskedastic disturbances that 
may occur in the simple linear form, as pointed out by Nankani (1979). The log-linear form is 
expressed as the following: 
 
ijjiij BcScMccFDI lnlnlnln 3210 +++=                                                                          (4.2) 
 
To introduce specific home country factors, host country factors and bilateral linkage factors, 
equation (4.2) can be modified to become: 
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In equation (4.3), country i  is FDI home country, and country j  is FDI host country. itGDP  
and jtGDP  are home country and host country’s GDP respectively in year t . itGDPPC  and 
jtGDPPC  are home country and host country’s GDP per capita respectively in year t . 
jtGDPG  is host country’s GDP growth in year t . itWAGE  and jtWAGE  are home country 
and host country’s wage index respectively in year t . jtINTEREST  is host country’s interest 
rate in year t . jtPOPULATION  and jtGROSS  are host country’s total population and gross 
fixed capital formation respectively in year t . jtTARIFF  and jtOPENNESS  stand for host 
country’s average tariff rate and general trade restriction respectively in year t . ijDISTANCE  
is the bilateral distance between a pair of a host country and a home country. tjiEXPORT )( −  
is home country’s total exports to host country in year t .  
 
ktRTA1 , ktRTA2 , ktRTA3  and ktRTA4  have the same meaning as in Chapter Three. ktRTA1  
takes the value of one when both country i  and country j  are members of an RTA k  in 
year t
,
 and zero otherwise. ktRTA2  measures that only country i  is a member of an RTA k  
in year t , while country j  is not a member
.
 It takes the value of one in this case and zero 
otherwise. ktRTA3  measures that only country j  is a member of an RTA k  in year t , while 
country i  is not. It takes the value of one in this case and zero otherwise. ktRTA4  takes the 
value of one when both country i  and country j  are not members of an RTA k  in year t  
and zero otherwise. These four RTA variables are used to study the impact of the 
establishment and implementation of a regional trade agreement on a host country’s FDI 
inflows. 
 
In addition to the above variables, 0c  is an intercept and tµ  is the error term. 1c  to 18c  are 
coefficients of different variables that are used to explain the effect of independent variables 
on the FDI dependent variable. 
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When Australia and China are selected as host countries, equation (4.3) can be modified to 
give equation (4.4) for the Australian FDI inflows study and equation (4.5) for the Chinese 
FDI inflows study. 
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In these two equations, Australia (AUS) and China (CHN) are FDI host countries, and i  
stands for home country. AUSitFDI  and CHNitFDI  are the value of Australia and China’s 
foreign direct investment inflows from country i  in year t . itGDP , itGDPPC and itWAGE  
represent home country’s GDP, GDP per capita and wage index respectively in year t . 
AUStGDP  and CHNtGDP are gross domestic product of Australia and China respectively in year 
t . AUStGDPPC  and CHNtGDPPC  are GDP per capita of Australia and China in year t . 
AUStGDPG  and CHNtGDPG  are the annual growth of Australian GDP and Chinese GDP 
respectively in year t . AUStWAGE  and CHNtWAGE  represent Australian wages and Chinese 
wages respectively in year t . AUStINTEREST  and CHNtINTEREST  are Australia and China’s 
interest rate respectively in year t . AUStPOPULATION  and CHNtPOPULATION  are 
population of Australia and China respectively in year t . AUStGROSS   and CHNtGROSS  are 
Australia and China’s gross fixed capital formation respectively in year t . AUStTARIFF  and 
CHNtTARIFF  are Australia and China’s average tariff rate respectively in year t . 
AUStOPENNESS  and CHNtOPENNESS  mean the openness rate of Australian and Chinese 
economy to the outside world respectively in year t . AUSiDISTANCE −  and CHNiDISTANCE −  
are the distance between capital cities of Australia and its FDI source countries, and China 
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and its FDI source countries respectively. tAUSiEXPORT )( −  and tCHNiEXPORT )( −  stand for 
home country i ’s exports to Australia and China respectively in year t .  
 
4.2.5 Previous studies 
 
Nankani (1979) uses a modified gravity model on two data sets ending in 1967. The first one 
covers annual capital stocks that a developing host country holds in manufacturing, and the 
other one uses data from a number of MNCs based in the USA and other home countries 
investing in various manufacturing sectors in host countries. He concentrates his research 
not only on what determines FDI inflows of host countries, but also on what determines FDI 
outflows from home countries. He specifically studies vertical foreign capital distribution from 
developed countries into developing countries in the aggregate manufacturing industry, as 
well as various sectors within manufacturing. Nankani studies four sets of factors, including 
source country factors, recipient country factors, bilateral factors and destination-
environmental factors. Most of them are factors that measure economic development and 
changes but some are factors that measure political risks that may affect FDI flows. While 
pointing out the limitations of his study, Nankani finds that before the 1970s, MNCs tended to 
produce directly in their ideal developing markets as those countries imposed higher tariff 
barriers and restrictive import quotas or licensing for MNCs’ exports to them. He also finds 
that members from bilateral preferential trading arrangements tended to invest more in other 
member host countries. 
 
Brainard (1997) studies decision making for production location of a multinational corporation 
when choosing between moving closer to customers or trying to achieve economies of scale 
in production in the home country. He examines local sales of multinational corporations in a 
host country compared with its exports from the home country. He focuses on MNCs from 
and to a particular country, the United States, on a 1989 cross section data analysis using 
different industries and FDI host countries. He uses a modified gravity model to determine 
the roles of distance between home and host countries, trade barriers, investment barriers 
and economies of scale in stimulating or restricting FDI flows. What he finds explains the 
direction of horizontal foreign capital flows. His empirical study indicates that when transport 
costs and trade barriers appear higher while investment barriers are low and economies of 
scale at the plant level are realized, overseas production seems to increase rather than 
exports. 
 
Frenkel, Funke et al. (2004) use the gravity model for their empirical study of determinants of 
FDI. They not only include FDI home country and host country factors, but also gravity forces 
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that are considered important for capital flows globally. They estimate capital flowing from the 
world’s five largest economies, namely the United States, Japan, Germany, the United 
Kingdom and France, to a number of emerging countries in Asia, Latin American, Central 
and Eastern Europe over the period from 1992 to 2000. Their panel data analysis shows that 
economic development of home countries determines the magnitude of capital outflows to 
the emerging countries. Further, distance between a set of home country and host country is 
found to have negatively restricted foreign capital flows. The economic development of host 
countries and less risk boosts the inflows of foreign capital. 
 
4.2.6 Data sources and modelling issues 
 
There are thirty-nine countries included in this study as discussed in Chapter Three. They 
are members of APEC and the EU, some APEC members are also members of AFTA, CER, 
CUSFTA, NAFTA and MERCOSUR. These countries are used as home countries and host 
countries in the estimations of aggregate pooled data, and home countries in the Australian 
and Chinese FDI studies, which exclude Australia and China as home countries respectively. 
 
FDI inflows data in millions of US dollars are obtained from the International Direct 
Investment by Country Volume 2005 Release 01 from the SourceOECD International Direct 
Investment Statistics Database. The database reports FDI inflows and outflows data for 
countries only from CER, NAFTA, EU, Japan and Korea, but not for countries from AFTA, 
MERCOSUR, China, Hong Kong, Papua New Guinea, Chile, Peru and Russia. Therefore, 
FDI inflows for CER members, NAFTA members, EU members, Japan and Korea use data 
directly obtained from the SourceOECD database. However, FDI inflows data for other 
countries (excluding China) are derived from OECD members’ FDI outflows data that are 
obtained from the same SourceOECD database. The reason is that a home country’s FDI 
outflows can be considered the same as a host country’s FDI inflows from this specific home 
country. This ensures that the same FDI source is used for all FDI data, which minimizes 
problems caused by using different data sources. These FDI inflows data are mostly 
available from 1980 to 2004, which is the entire study period. Not all host countries have the 
full range of data but most of them are within this period.  
 
Chinese FDI inflows data are the figures for foreign capital used by China from 1985 to 2004 
in millions of US dollars that have been collected from China Statistical Yearbook series. As 
FDI measurements used in the Yearbooks are not consistent, the sum of foreign direct 
investment and other investment is used for years 1985 and 1992-1996. Chinese FDI data 
from Hong Kong are not reported for years 1987-1991; instead aggregate FDI data from both 
Hong Kong and Macao are reported for these years. Therefore, in order to maintain data 
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consistency, Chinese FDI from Hong Kong and Macao is summed for the rest of the study 
period to represent FDI from Hong Kong, because FDI from Hong Kong accounts for 90 
percent of the total FDI from these two areas. All the FDI data are adjusted using respective 
host country’s GDP deflator to diminish seasonal influences. 
 
The data for GDP, GDP per capita, population, gross fixed capital formation, GDP deflator 
and GDP growth rate are collected from the United Nations National Accounts Main 
Aggregates Database (United Nations 2005). GDP and gross fixed capital formation are 
measured at the constant 1990 prices in millions of US dollars. Distance between any two 
capital cities is obtained from Direct-Line Distances (Fitzpatrick and Modlin 1986) in 
kilometres.  
 
The distance variable is used in two ways, one is the constant physical distance and the 
other is the constant distance adjusted by GDP share as described in detail in Chapter Three. 
Results for these two methods are shown in Regression 1 and Regression 2, the former 
being for constant distance estimation, and the latter for distance adjusted by GDP share 
estimation. 
 
The average wage index data (the index at a fixed constant year that equals 100) is obtained 
from the International Financial Statistics CD-ROM of the International Monetary Fund 2004 
edition for countries except for AFTA members, Papua New Guinea, Peru, Brazil, Paraguay, 
Uruguay, Denmark, Luxembourg and Portugal (therefore, these countries are excluded in the 
model estimations). The average wage index is then changed to a wage index that measures 
the percentage increase in wages over the previous year. The Chinese average real wage 
index (which is calculated as described above) is collected from China Statistical Yearbooks 
(National Bureau of Statistics of China 1986-2004). The Chinese wage index is adjusted by 
urban residents’ consumer price index, reflecting relative changes of employees’ real wage.  
 
Countries’ total exports and imports are collected from the Direction of Trade Statistics of the 
International Monetary Fund (1986-2004) in millions of US dollars. Exports are adjusted 
using the export country’s GDP deflator.  
 
Data for import tariff revenues of developed countries are collected from the SourceOECD 
Tax Revenues database in millions of US dollars. Import duties for China are obtained from 
China Statistical Yearbooks (National Bureau of Statistics of China 1986-2004). Interest rates 
for each country are collected from the International Financial Statistics CD-ROM of the 
International Monetary Fund (2004). The lending rates are selected to represent the cost of 
raising capital.  
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Time series data for FDI inflows, GDP, GDP per capita, GDP growth rate, population, gross 
fixed capital formation, wage, interest, average tariff rate, openness, distance adjusted by 
GDP share and exports are tested for stationary using the Augmented Dickey-Fuller unit root 
test with trend, intercept and four lagged differences in Eviews. The results show that these 
data are not stationary. Therefore, these variables are differenced once to eliminate the non-
stationary problem. 
 
The empirical study involves three different models: the first model is used to study the 
impact of home country factors, host countries factors, and linkage factors except for RTA 
variables; the second model includes the variables in the first model plus ktRTA1 , ktRTA2  
and ktRTA3  variables; the third model includes the variables in the first model plus ktRTA4  
variable. 
 
The FDI inflows in all host countries are estimated using pooled data, while Australian and 
Chinese FDI inflows are studied using panel data with country fixed effects. The empirical 
results are reported in Tables 4-2 to 4-4. Table 4-2a and Table 4-2b report results for 
aggregate pooled data for all home and host countries. Table 4-3a and Table 4-3b report 
results for panel data analysis for Australia as the host country. Table 4-4a and Table 4-4b 
report results for panel data analysis for China as the host country. 
 
Table 4-1a and Table 4-1b show correlation coefficients for variables except for RTA 
variables, whose correlation results have been shown in Chapter Three Table 3-1. The 
results show that most variables are not correlated with each other, indicating that these 
variables are independent determinants of FDI. However, four variables are exceptions. For 
instance, distance adjusted by GDP share is highly correlated with a home country’s GDP; 
the reason is that this variable is adjusted using the home country’s GDP. A host country’s 
GDP is correlated with the host country’s population and gross fixed capital formation; the 
reason for the former is probably that a larger population may result in a larger GDP and the 
reason for the latter is probably part of the fact that some part of GDP is used for gross fixed 
capital formation. A host country’s population is correlated with the host country’s gross fixed 
capital formation. A higher population, in general, requires a higher production of goods, 
hence greater investment. The population variable could not be used as it causes 
multicollinearity problems.  
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4.3 EMPIRICAL RESULTS  
 
4.3.1 Aggregate pooled data analysis 
 
4.3.1.1 Impact of economic variables 
 
The coefficients of home country’s GDP are negative, but are not statistically significant. The 
coefficients of home country’s GDP per capita are all positive, but insignificant. Positive but 
insignificant coefficients are found for home country’s wage. The results show that no impact 
could be found from home country factors in determining their investment abroad in selected 
host countries. Part of the reason could result from the study period from 1980 to 2004, when 
FDI was flourishing around the world, and home country’s factors became less important 
than host country factors and linkage factors. 
 
The coefficients of host country’s GDP are mostly positive, except for the one in model 1 
regression 2 when measuring distance adjusted by GDP share. The coefficients of host 
country’s GDP per capita are all negative and the coefficients of host country’s GDP growth 
are all positive. However, all the coefficients of host country’s GDP, GDP per capita and GDP 
growth are not statistically significant. It seems in this study, the sample host countries do not 
show increased attractiveness to FDI inflows as their markets grow. 
 
The coefficients of host country’s wage are all negative and statistically significant at the one 
percent level. This result indicates that MNCs tend to invest in the low wage host countries in 
order to minimize their production costs. The coefficients of host countries’ interest rates are 
all positive and significant at the one or five percent level, indicating that it is in line with the 
hypothesis that multinational corporations borrow capital from countries with a lower interest 
rate and invest in host countries with a higher interest rate. The coefficients of host country’s 
gross fixed capital formation are all positive and significant at the five percent level, indicating 
that host country’s good fundamental infrastructure is an attractive factor for foreign capital 
inflows. 
 
The coefficients of host countries’ average tariff rates are negative in models 1 and 3, while 
positive in model 2; however, they are all not significant. The coefficients of host country’s 
openness are negative, but insignificant. The results indicate that in this study the low 
average tariff rate and high openness rate of the host country are not important attractive 
factors to FDI inflows. 
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The coefficients of distances between home countries and host countries are mostly negative, 
except for the one in model 3 regression 2 when using distance adjusted by GDP share. 
However, they are not significant. It seems that longer distance is not a factor that impedes 
foreign capital to flow from home countries into host countries. 
 
The coefficients of a home country’s exports to a host country are positive and statistically 
significant at the one percent level. It indicates that foreign capital is invested in the sampled 
host countries primarily because MNCs have more exports to these countries and they are 
eager to maintain their export markets through more investment and local production. 
 
4.3.1.2 Impact of RTA variables 
 
When both home country and host country are members of RTAs, the coefficients of CER1, 
CUSFTA1, NAFTA1 and EU1 are positive, while the coefficients of APEC1 are negative. 
However, these coefficients are not significant. The results indicate that the implementation 
of CER, CUSFTA, NAFTA and EU has no impact on host countries’ FDI inflows. 
 
When only a home country is a member of an RTA while a host country is not, the 
coefficients of CER2, MERCOSUR2, APEC2 and EU2 are negative, while the coefficients of 
CUSFTA2 and NAFTA2 are positive. However, all of them are not significant. It indicates that 
when only a home country participates in a regional integration, it does not increase or 
decrease the home country’s interest in investing abroad.  
 
When only a host country is a member of an RTA while a home country is not, the 
coefficients of CER3 are positive and statistically significant at the ten percent level, 
indicating that when a host country is a member of CER while a home country is not, it 
causes the growth of the host country’s FDI inflows increasing by 22 percent from non-CER 
countries. The coefficients of CUSFTA3, NAFTA3 and EU3 are positive, while the 
coefficients of APEC3 are negative; but they are all not significant. The results indicate that a 
host country’s sole membership in CUSFTA, NAFTA, EU and APEC does not tend to impact 
FDI flows from non-member countries. However, when a host country is a member of CER, 
non-members tend to increase the growth of their capital flowing into this host country. 
 
When both home country and host country are not members of an RTA, the coefficients of 
CER4, CUSFTA4 and EU4 are all negative, but statistically insignificant. The coefficients of 
NAFTA4 are negative in regression 1 using the constant distance variable but positive in 
regression 2 using distance adjusted by GDP share; however, they are not significant. The 
coefficients of MERCOSUR4 and APEC4 are all positive, but only the coefficient of APEC4 in 
regression 2 using distance adjusted by GDP share is statistically significant. The results 
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indicate that home countries tend to increase their investment growth in host countries when 
all are non-members of APEC. However, the establishment and implementation of CER, 
CUSFTA, NAFTA, EU, MERCOSUR does not have any effect on non-members’ capital 
outflows and inflows. 
 
4.3.2 Australian FDI inflows analysis 
 
The coefficients of home country’s GDP and wage rate are positive but insignificant. The 
coefficients of home country’s GDP per capita are negative but insignificant. The results do 
not show that home country factors tend to impact Australia’s FDI inflows from these source 
countries. 
 
The coefficients of Australian GDP are positive but insignificant. The coefficients of 
Australian GDP per capita and GDP growth are negative, but most are insignificant; the 
exception is that the coefficients of Australian GDP growth in model 3 regression 1 using the 
constant distance variable is statistically significant at the ten percent level. The results 
indicate that although host country’s market size and market growth are usually considered 
important factors in attracting FDI, it does not apply to Australia as an FDI host country. 
 
The coefficients of Australia’s wage are positive but insignificant. The coefficients of 
Australia’s interest rate are positive in model 1, while negative in model 2 and 3; however, 
they are not significant. Therefore, no impact of Australia’s wage and interest rates could be 
found in attracting foreign capital. 
 
The coefficients of Australia’s gross fixed capital formation are positive but insignificant. The 
coefficients of Australia’s average tariff rate are negative but insignificant. The coefficients of 
Australia’s openness are positive in regression 1 in three models using the constant distance 
variable, while negative in regression 2 in three models using the distance adjusted by GDP 
share variable. However, all of them are not significant. The coefficients of the distance 
variable are all negative but insignificant. The coefficients of home country’s exports to 
Australia are positive but insignificant. These results indicate that Australia’s gross fixed 
capital formation, average tariff rate, openness, distance and the home country’s exports are 
not determinants of Australian FDI inflows. 
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For RTA variables, the coefficients of APEC1 and APEC2 are positive but insignificant. The 
coefficients of NAFTA3 are positive but insignificant, while the coefficients of EU3 are 
negative but insignificant. The coefficients of NAFTA4 and APEC4 are negative but 
insignificant, while the coefficients of EU4 are positive but insignificant. The results indicate 
that no impact is found to attract other country’s capital to flow into Australia based on 
Australia’s membership in CER and APEC, or its non-membership in the EU and NAFTA. 
 
4.3.3 Chinese FDI inflows analysis 
 
The coefficients of home country’s GDP are all positive and mostly significant. However, the 
coefficients of home country’s GDP per capita are all negative and mostly significant at the 
five or ten percent level. The coefficients of home country’s wage are mostly positive but 
insignificant. The results indicate that home country’s increasing GDP can stimulate the 
amount of its capital invested in China, while the increasing home country’s GDP per capita 
does not seem to stimulate the home country to invest in China. 
 
The coefficients of China’s GDP are negative in model 1 and model 2, while positive in model 
3; however, all of them are not significant. The coefficients of China’s GDP per capita are 
mostly positive but insignificant. The coefficients of China’s GDP growth are all negative, but 
only statistically significant in model 1 regression 2 and model 3 regression 2 using the 
distance adjusted by GDP share variable. The results indicate that China’s GDP and GDP 
per capita are not factors that affect China’s FDI inflows, and China’s higher GDP growth 
does not seem to stimulate foreign capital to flow into China in this study. 
 
The coefficients of China’s wage rate are mostly positive but insignificant. The coefficients of 
China’s interest rate are positive in model 1 regression 1 using the constant distance variable 
and model 3, while negative in model 1 regression 2 using distance adjusted by GDP share 
and model 2; however, they are all not significant. The results indicate that the Chinese lower 
labour cost does not seem to be a determinant in attracting foreign capital inflows to China in 
this study. In addition, no impact could be found for China’s interest rate on FDI inflows. 
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The coefficients of China’s gross fixed capital formation and openness are all negative but 
insignificant. The coefficients of China’s average tariff rate are mostly positive but 
insignificant. The coefficients of distance between home country and China are mostly 
positive, except for the negative one in regression 1 of model 3 using the constant distance 
variable. However, they are not statistically significant. The coefficients of home country’s 
exports to China are all positive but insignificant. The results indicate that China’s gross fixed 
capital formation, average tariff rate, openness, distance between home country and China 
and the home country’s exports to China do not seem to have any impact on China’s FDI 
inflows. 
 
When considering the impact of RTAs, the coefficients of APEC1 are positive in regression 1 
using the constant distance variable, while negative in regression 2 using distance adjusted 
by GDP share; however, they are not statistically significant. The coefficients of APEC2 are 
all negative but insignificant. The coefficients of CUSFTA3 and NAFTA3 are all negative but 
insignificant. The coefficients of APEC3 and EU3 are all positive, but only statistically 
significant for APEC3, indicating that when China is a member of APEC while a home 
country is not, the growth of Chinese FDI inflows increases by around 400 percent. The 
coefficients of CUSFTA4, APEC4 and EU4 are all negative but insignificant. The results 
indicate that China’s APEC membership does not impede non-APEC member countries 
investing in China. On the other hand, when considering China’s APEC membership and its 
future improved economic relationship with other APEC members, non-member countries will 
tend to invest more in China in order to maintain their Chinese markets. No impact is found 
when both China and the home country are members of APEC. Furthermore, home 
countries’ sole membership in CUSFTA, NAFTA, EU and APEC does not tend to affect their 
investment in China. 
 
4.3.4 Major regression results 
 
Home country factors, including home country’s GDP and GDP per capita, are not found to 
have affected home countries investing more in host countries in the aggregate pooled data 
analysis. This is also the case for Australia and China as host countries. The only exception 
is that home country’s increasing GDP is found to have positively impacted that country’s 
investment in China. 
 
Factors that measure host countries’ market size and market growth, for instance, host 
country’s GDP, GDP per capita and GDP growth, are not found to have positively affected 
host countries’ FDI inflows. It is also the case for Australia and China in their panel data 
regressions when each country is the only host country in the models. 
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In the aggregate pooled data analysis, a low wage rate is found to be an important factor in 
attracting FDI inflows in host countries. In addition, host countries’ higher interest rate is 
found to have positively impacted host countries’ FDI inflows. However, when considering 
Australia and China as host countries, no impact is found for low wage rates and high 
interest rates on either country’s FDI inflows. 
 
In the aggregate pooled data analysis, host countries’ improvements of their infrastructure 
tend to attract more foreign capital. Moreover, in order to maintain and promote their export 
markets, home countries tend to invest more in host countries. However, host countries’ low 
average tariff rate, high openness rate are not found to have positively impacted their FDI 
inflows as expected. Furthermore, long distance is not found to decrease foreign capital 
flows. When considering Australia and China as host countries, their gross fixed capital 
formation, average tariff rate, openness, distance and the home country’s exports do not 
tend to affect their FDI inflows. 
 
In the aggregate pooled data analysis for all host countries, the formation of CER, CUSFTA, 
NAFTA and EU has not affected host countries’ FDI inflows when both home country and 
host country are members of the RTA. A home country’s sole membership in an RTA does 
not decrease its investment abroad. A host country’s sole membership in CUSFTA, NAFTA, 
EU and APEC does not enable it to attract more foreign capital. CER is an exception as non-
CER member countries tend to increase the growth of their capital inflow to CER members. 
In addition, the formation of CER, CUSFTA, NAFTA, EU and MERCOSUR has no impact on 
non-member countries’ capital flows. Only the formation of APEC is an exception as the 
results show that home countries tend to increase the growth of their investment in host 
countries when all are non-member countries of APEC. 
 
For the special case of Australia, no impact is found to attract other country’s investment in 
Australia based on Australia’s membership in CER and APEC, as well as its non-
membership in EU and NAFTA. 
 
For the special case of China, no impact is found for home countries’ investment changes in 
China based on their sole membership in CUSFTA, NAFTA, EU and APEC. Moreover, no 
impact is found for both China and other countries’ membership in APEC. The only RTA that 
affects China’s FDI inflows is China’s APEC membership, which does not impede non-APEC 
member countries investing in China. 
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4.3.5 Modelling issues 
 
Although the above estimations have significant results for some specific variables, 
insignificant results are found for most variables. Two reasons for these insignificant results 
are proposed.  
 
The main reason is that the data period only covers 25 years from 1980 to 2004, and this 
period is not fully covered as the data of home country’s investment in host countries are not 
available for some years.  
 
For instance, the data for Australia’s FDI inflows are not continuous throughout the study 
period. The data for Australia’s FDI inflows from AFTA members are as follows: the data for 
Brunei are only available over the period 1992-1995 and 1997-1998 and all inflows are zero; 
the data for Indonesia are available over the period 1987-1988 and 1990-2000; the data for 
Malaysia are over the period 1985-1987 and 1989-2003; the data  for Philippines are over 
the period 1986-1990, 1992-1998 and 2002-2004; the data for Singapore are over the period 
1985-1986, 1989-2000 and 2003-2004; the data for Thailand are over the period 1985-1986 
and 1990-2004. The data for New Zealand are available from 1988 to 2004. The data of 
Australia’s FDI inflows from NAFTA members are that the data for Canada are over the 
period 1981-1983 and 1988-2004; the data for the USA are over the period 1981-1986 and 
1988-2004; the data for Mexico are over the period 1991-1992 and 1995-2002. The data for 
China are over the period 1986-2002 and 2004; the data for Hong Kong are from 1985 to 
2004; the data for Japan are from 1981 to 2004; the data for Korea are over the period 1985-
1986 and 1988-2004. The data for other APEC members are that the data for Papua New 
Guinea are over the period 1991-1998 and 2003-2004; the data for Chile are over the period 
1992-2001 and all inflows are zero; the data for Russia are over the period 1988-1991 and 
1999-2002 and all inflows are zero. The data for EU members are that the data for France 
are over the period 1985-1986 and 1990-2004; the data for Germany are from 1987 to 2004; 
the data for Greece are from 1996 to 2002; the data for Ireland are over the period 1985-
1987 and 1989-2004; the data for Italy are over the period 1985-1989 and 1990-2002; the 
data for Netherlands are from 1985 to 2004; the data for Sweden are from 1985 to 2004; the 
data for the UK are from 1981 to 2004. No investment data could be found for Peru, 
MERCOSUR members, Austria, Belgium, Denmark, Finland, Luxembourg, Portugal, Spain. 
Furthermore, first differences are used in the modelling, which further reduces the data 
period. As the period estimated in this study is less than desired, generally less than 20 
years, the empirical results should be treated with caution.  
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The other reason is that the variables used in the estimation are not the full set of factors that 
may have an impact on FDI inflow changes. Some factors are excluded from this study, such 
as home country’s general management skills and intellectual property rights that are unique 
for host countries. Moreover, the variables used in the gravity model are calculated based on 
data availability, and are not always exactly what theory requires. For instance, host 
country’s wage rate is the average rate of the whole country at that period but the actual 
wage rates may differ in different places in the host country. China is a good example of this 
issue. The average wage rate in China is very different in three specific areas, that is, the 
eastern area, middle area and western area. 
 
4.4 CONCLUSION 
 
This chapter aims to study whether there is a relationship between the formation and 
implementation of a regional trade agreement and foreign direct investment from home 
countries to host countries, especially for the cases of Australia and China as host countries. 
The gravity model using FDI inflows as a dependent variable and economic factors as 
independent variables is estimated, with the introduction of RTAs as dummy variables to 
capture the effect of RTAs on FDI.  
 
Although the home country’s GDP and GDP per capita are considered a foundation for 
capital flowing out to other countries, they are not found to have any impact on capital flows 
in this study. Only the home country’s investment in China is found to have been positively 
affected by the home country’s increasing GDP. On the other hand, the host country’s 
market size and market growth are usually considered to be important factors in attracting 
FDI inflows. However, this is not the case in this study. 
 
The host country’s wage rate, interest rate, gross fixed capital formation and the home 
country’s exports to a host country are found to be determinants of FDI inflows in the 
aggregate pooled data analysis. However, the host country’s average tariff rate and 
openness rate and distance between host countries and home countries are not found to 
have any impact on FDI inflows in the aggregate pooled data analysis. In the cases of 
Australia and China as host countries, these variables are not major factors in attracting 
foreign capital.  
 
The formation and implementation of RTAs is found to be an important determinant in 
attracting FDI inflows in some cases. In the aggregate pooled data analysis, as CER 
members tend to trade and invest more with each other, non-CER member countries tend to 
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increase their investment growth in CER members in order to maintain or increase their 
market shares. In addition, after APEC members strengthen their trade and economic 
relationship within the region, non-APEC member countries have to find other markets to 
maintain their investment abroad. 
 
In the special case of Australia, however, no impact of the formation of any regional trade 
agreements is found for Australia’s FDI inflows. In the special case of China, as China 
strongly participates in APEC trade and economic relationships, non-APEC member 
countries tend to increase their investment growth in China in order to maintain and develop 
their Chinese market. 
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Chapter 5  
 
INDUSTRIAL TFP GROWTH AND ITS CONTRIBUTION TO 
NATIONAL ECONOMY IN AUSTRALIA AND CHINA 
 
 
 
 
 
5.1 INTRODUCTION 
 
This chapter studies the relationship between the presence of regional trade agreements (or 
trade liberalization) and total factor productivity (TFP) growth in Australia and China at a 
regional level. This chapter focuses on the study of whether trade liberalization in Australia 
and China, as measured by different trade liberalization concepts, including regional trade 
agreements as dummy variables, has an impact on industrial productivity growth. Because of 
data availability, only productivity growth, rather than productivity levels, can be calculated for 
Chinese industries. In order to estimate TFP in a consistent manner for Australia and China, 
only total factor productivity growth will be analysed in this chapter and the following chapter. 
This chapter focuses on the TFP growth calculation of Chinese industries, and the next 
chapter will study the impact of trade liberalization on TFP growth changes in both Australia 
and China. 
 
The total factor productivity data for Australian aggregate market sectors and for each 
specific sector are obtained from the Australian Bureau of Statistics (ABS) and Australian 
Productivity Commission publications, while the TFP data for the entire Chinese economy as 
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well as specific industries are not available, therefore I calculate Chinese TFP growth using 
the model discussed in Section 5.3.2.  
 
The rest of this chapter is organized as follows: Section 5.2 provides fundamental information 
about total factor productivity. Section 5.3 studies Chinese TFP growth for Secondary 
Industry and its contribution to national output growth as well as the contribution from the 
growth of capital inputs and labour inputs. Section 5.4 explains Australian industrial TFP 
growth and its contribution to national output growth, together with the contribution from the 
growth of capital inputs and labour inputs. 
 
5.2 TOTAL FACTOR PRODUCTIVITY  
 
Productivity refers to the ratio of outputs to inputs measured in real terms, while productivity 
growth measures the degree of an observed rate of change of an industry or the national 
economy’s output explained by the rate of change of combined inputs (OECD 2001). In 
assessing a country’s economy, productivity growth is a major indicator measuring the 
improvements in real incomes and welfare. A higher productivity growth means a higher rate 
of improvement in real income and better distribution of income upon better implementation 
of combined economic policies.  
 
Productivity is usually measured either by partial productivity or by total factor productivity. 
Partial productivity studies the relationship between outputs and a single input, such as 
labour productivity or capital productivity. Contrary to its definition, partial productivity reflects 
not only the productivity of labour or capital by itself, but also reflects the combined influence 
of changes of other input factors, including changes in intermediate inputs, changes in 
technology progress, changes in organization, changes in technical efficiency or production 
efficiency, improvement in economies of scale, improvement in capacity utilization and 
measurement errors (OECD 2001). Thus it is not a perfect indicator for measuring technical 
changes.  
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Total factor productivity, on the other hand, measures output growth per unit of technical 
changes that physical factors such as labour and capital inputs cannot explain1. It reflects 
similar changes of other factors discussed above for partial productivity. However, it is a 
better indicator for measuring the relationship between output and productivity than partial 
productivity because it separates technical changes from labour and capital inputs. Therefore, 
this chapter studies total factor productivity changes excluding labour productivity or capital 
productivity changes.  
 
Total factor productivity can be improved in many ways, for example, microeconomic reforms 
and macroeconomic policy changes. Trade liberalization reform is one factor that can 
contribute to the growth of total factor productivity. Trade reforms can be undertaken either 
unilaterally according to a country’s economic development requirement, or multilaterally 
according to the agreement accepted by the World Trade Organization (formerly GATT), or 
regionally according to the agreement signed with other regional members. Nowadays as 
most countries have become a member of WTO or of some RTAs, they seldom carry out 
trade reforms purely unilaterally; in contrast they push trade reforms under multilateral or 
regional arrangements. Therefore, more studies on trade reforms have been done on a 
multilateral or regional basis. In line with the main purpose of this thesis and complementary 
to the study of trade flows and FDI, this chapter and the next chapter study the relationship 
between trade liberalization (using the implementation of regional trade agreements) and 
TFP growth in Australia and China at a regional level.  
 
5.3 CHINESE TOTAL FACTOR PRODUCTIVITY GROWTH 
CALCULATION 
 
5.3.1 Chinese industry classification 
 
Three basic levels of industry classification are used in Chinese industry. The first level 
includes three broad industries, that is, Primary Industry, Secondary Industry and Tertiary 
Industry. At the second level, primary industries are those related to farming activities, 
                                                 
1
 In OECD (2001), productivity is defined as partial productivity, total factor productivity (TFP) and multifactor 
productivity (MFP). TFP measures output growth per unit of labour and capital inputs at the same time, while MFP 
measures aggregated use of inputs (including labour, capital and intermediate inputs) in producing a certain 
amount of output. The MFP is considered the best indicator of the three to capture technical changes at industry 
level as it fully considers the effects of using intermediate inputs, reflecting changes in technical efficiency or 
production efficiency, improvements in economies of scale, capacity utilization and measurement errors. However, 
because of data collection issues, the intermediate inputs are not considered in this chapter; only labour and 
capital inputs are used in calculating productivity. Therefore, the concept of TFP and MFP in OECD (2001) are 
not studied in this chapter. In addition, the productivity definition in this chapter comes from neo-classical growth 
model, which states that total factor productivity growth is a residual of output growth after removing input growth 
factors. Thus the TFP growth defined here is not the same as defined in OECD (2001).  
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including farming, forestry, animal husbandry and fishery industries; secondary industries 
include mining and quarrying, manufacturing, production and supply of power, gas and water 
and construction industries; tertiary industries refer to services industries that are not 
included in the first two industries, and it contains twelve sub-industries, such as education. 
At the third level, the manufacturing industry can be further divided into twenty-nine sub-
industries; the mining and quarrying industry includes seven sub-industries; the production 
and supply of power, gas and water industry includes three sub-industries (See Table 5-1). 
This section focuses on the calculation of total factor productivity growth in the Chinese 
Secondary Industry using second level and third level classifications.  
 
5.3.2 Chinese total factor productivity growth calculation 
 
This section aims to calculate total factor productivity growth in sub-industries of the Chinese 
Secondary Industry. Total factor productivity growth is often obtained using a production 
function that calculates the maximum output produced by all inputs, that is, labour, capital 
and intermediate goods and services (in this study, only capital and labour inputs are 
considered). A parameter is used in the production function to capture technical change, 
which can be achieved by increasing research and development (R&D) expenditure or by 
learning-by-doing to improve production returns. This technical change affects inputs 
proportionally, which is called Hicks-neutral effects (OECD 2001), meaning that by keeping 
the same relationship between primary and intermediate inputs, the maximum output can be 
increased after technical change occurs; thus output is increased. This parameter, therefore, 
is an indicator to measure productivity changes. If the rate of change in outputs exceeds the 
rate of change of all combined inputs, the parameter will be positive; hence the calculated 
productivity growth is positive. 
 
The general neo-classical production function is used to estimate total factor productivity 
growth in the Chinese Secondary Industry. It states that gross output is determined by capital, 
labour and time changes. Time changes are referred to total factor productivity or technical 
change, and are obtained as a residual (Siggel 2005). It is based on the assumptions of 
diminishing returns to capital, perfect competition, an exogenous economy and constant 
returns to scale. Technological progress is Hicks neutral. The theory points out that 
technological progress is a major factor in stimulating economic growth, and it is the only 
motivator in the long run. In addition, the theory assumes that every country can obtain the 
same technology with the same opportunities.  
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Equation (5.1) shows the production function for estimating outputs determined by factor 
inputs at an industry level. 
 
),,( tLKFY ititit =         or        ),( itititit LKFAY =                                                                   (5.1) 
 
In equation (5.1), itY  is industry outputs (here industry value added is used instead of 
industry gross output), itA  is an industry-specific index of Hicks-neutral technical progress, 
itK  and itL  are industry capital inputs and labour inputs, i  stands for a specific industry, and 
t  is the time period, indicating that outputs can change with time as well as other changes. 
Differentiating the production function with respect to time and rearranging can give the 
growth equation composed below: 
 
it
it
it
it
it
it
it
it
it
it
K
dtdK
L
dtdL
A
dtdA
Y
dtdY //// βα ++=                                                                      (5.2)  
 
In equation (5.2), 
it
it
it
it
it Y
L
dL
dY
⋅=α  is the elasticity of labour outputs by industry i  at time t , 
representing the effects of one percent change in labour inputs on outputs, 
it
it
it
it
it Y
K
dK
dY
⋅=β  is 
the elasticity of capital outputs by industry i  at time t , representing the effects of one percent 
change in capital inputs on outputs. Under the assumption of perfect competition, the 
elasticity of capital outputs and labour outputs equals the share of capital income and the 
share of labour income respectively. Let 
it
it
it Y
dtdYIVAG /= , 
it
it
it K
dtdKKG /= , 
it
it
it L
dtdLLG /=  
be the growth rate of industry value added, the growth rate of capital inputs and the growth 
rate of labour inputs respectively and 
it
it
it A
dtdATFPG /=  be the growth rate of total factor 
productivity. Then equation (5.2) can be rewritten as: 
 
itititititit KGLGTFPGIVAG βα ++=                                                                                     (5.3) 
 
Here assume the growth rate of industry value-added is calculated on an annual basis as the 
following: 
 
)1()1( /)( −−−= titiitit IVAIVAIVAIVAG                                                                                      (5.4) 
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where itIVA  is i ’s industry value-added in year t , and )1( −tiIVA  is i ’s industry value-added in 
year 1−t . Growth rates of industry labour inputs and capital inputs are calculated using a 
similar formula. Therefore, time series of the growth rates of industry value-added, industry 
labour inputs and industry capital inputs can be calculated. 
 
By assuming perfect competition, the factor elasticities equal the shares of factor income in 
outputs (Mahadevan 2004; Siggel 2005). Therefore, the elasticity of labour outputs can be 
calculated as the labour income share in industry outputs, which is obtained by calculating 
total labour income (represented by wage, itWAGE ) divided by industry value-added.  
 
ititit IVAWAGE /=α                                                                                                               (5.5) 
 
Under the assumption of constant returns to scale for establishing the production function, 
the sum of share of labour income and capital income equals one (Siggel 2005). Therefore, 
the share of capital income for a specific industry can be obtained by subtracting the share of 
labour income for that particular industry from one. 
 
itit αβ −=1                                                                                                                             (5.6) 
 
The time series data for the share of labour income and the share of capital income for a 
specific industry are thus available. 
 
When the data for the growth rates of industry value added, industry labour input and 
industry capital input, as well as industry income shares of labour and capital are available, 
total factor productivity growth can be calculated as a residual from output growth by 
deducting capital input growth and labour input growth. It is the output growth originating 
from growth in technological progress or technical efficiency, representing a sum of any other 
factors (except for the contribution from capital and labour inputs) that can generate 
economic growth in a country. 
 
itititititit KGLGIVAGTFPG βα −−=                                                                                     (5.7) 
 
Equation (5.7) is the final equation used to calculate total factor productivity growth of the 
Chinese Secondary Industry. 
 
By calculating the contribution of input growth to output growth, equation (5.8) can be derived 
from equation (5.7) as follows: 
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itititititititit IVAGKGIVAGLGIVAGTFPG ///1 βα ++=                                                      (5.8) 
 
In this equation, ititit IVAGLG /α  represents the contribution of labour input growth to 
industry value-added growth; ititit IVAGKG /β  is the contribution of capital input growth to 
industry value-added growth; itit IVAGTFPG /  measures the contribution of total factor 
productivity growth to industry value-added growth (Sun and Ren 2005). It is used to 
measure the contributions of TFP growth, capital input growth and labour input growth to 
output growth. 
 
5.3.3 Data issues 
 
All data used to calculate total factor productivity are obtained from various issues of China 
Statistical Yearbook (National Bureau of Statistics of China 1987-2005). Industry value 
added time series data are available from 1986 to 2004 and are available for second level 
industries and their detailed third level sub-industries as described in Table 5-1.  
 
The net value of fixed capital time series data collected from China Statistical Yearbooks are 
used as capital inputs into the production function. There are three reasons for this choice. 
Firstly, in line with current studies in industrial economies such as the USA, capital flows 
could not be used in capital input estimations; in addition, capital flows are not invested and 
used uniformly in China as some state-owned enterprises may use this capital to distribute 
salaries or bonuses instead of production investment. Secondly, the concept of current year 
investment cannot be used as capital inputs as enterprises not only use current year 
investment in manufacturing, but also use accumulated net value of fixed capital. Thirdly, 
there is a time lag in the effect of investment. It is impossible for investment in medium and 
large projects to be completed and put to production efficiently in the same year (Zhi 1997). 
The data for net value of fixed capital from 1986 to 2004 are available for the Secondary 
Industry and its detailed sub-industries. 
 
Labour inputs are measured by the size of labour forces, and data are available for the first 
level Chinese industries and the second level sub-industries of the Secondary Industry, but 
not for the third level sub-industries. Instead another measurement, employed full-time staff 
numbers, are available for third level sub-industries in mining and quarrying, manufacturing, 
production and supply of power, gas and water. The employed full-time staff number only 
includes those who are employed officially and full-time by companies, but does not include 
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those who are working part time or have contract jobs. Therefore, it is much smaller than 
actual employment, which is the total number of persons who contribute to industry value-
added. Thus, in order to obtain a more convincing employment figure for second level and 
third level sub-industries in the Secondary Industry, the following steps are used. 
 
Firstly, assume that the ratio of employed staff number to employed labour number in the 
Secondary Industry as a whole equals the ratio of that in a particular sub-industry: 
 
lisils LLLLSHARE // ==                                                                                                   (5.10) 
 
where sL  is the aggregate employed staff number in the Secondary Industry; 
           lL  is the aggregate employed labour number in the Secondary Industry;   
           siL  is the employed staff number in sub-industries of the Secondary Industry; 
           liL  is the employed labour number in sub-industries of the Secondary Industry. 
 
Here the employed staff number is less than the employed labour number, that is, sL < lL , 
and siL < liL . As the data for sL , lL , and siL  are available, the employed labour number in 
sub-industries in the Secondary Industry can be obtained using the following equation: 
 
SHARELL sili *=                                                                                                                (5.11) 
 
To validate this method, after estimating the employed labour number in third level sub-
industries in the Secondary Industry, add those numbers to find numbers in the second level 
sub-industries of the Secondary Industry, namely, mining and quarrying, manufacturing, 
production and supply of power, gas and water and construction. The results show that the 
data for the actual employed labour number collected from China Statistical Yearbooks are 
closely match the data of the calculated employed labour number in second level sub-
industries of mining and quarrying, production and supply of power, gas and water and 
construction; the error is less than 0.3 percent. Consequently, the calculated employed 
labour number is used for these three second level sub-industries and their third level sub-
industries. However, the actual employed labour number for manufacturing (which is 
collected from China Statistical Yearbooks) is much larger than the calculated employed 
labour number over the period 1985-1989, because some third level sub-industries of 
manufacturing do not have data for employed staff numbers. Therefore, the actual employed 
labour number for the years 1985-1989 is used for manufacturing as a whole. On the 
contrary, the actual employed labour number for manufacturing for the years 1990-2004 
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approximately equals the estimated employed labour number, with an error less than 1.2 
percent. Accordingly the calculated employed labour number is used for this second level 
sub-industry of manufacturing over the period 1990-2004. Similarly the calculated employed 
labour number is used for third level sub-industries of manufacturing. 
 
The share of labour inputs and capital inputs is now considered. There are limited data on 
labour income for second level sub-industries and third level sub-industries in the Secondary 
Industry. Data are only available in the sub-industries of mining and quarrying, food 
manufacturing, textile, “other manufacturing”, electricity, gas and water production and 
supply, petroleum refining and coking, chemical industry, construction material and non-
metal products, metal products manufacturing, machinery manufacturing and construction. 
These data are collected from input-output tables for the years 1990, 1992, 1997 and 2000 
from China Statistical Yearbooks. As labour income has only four years of data, these values 
are assumed to be constant for the adjacent periods as shown in Table 5-2 for the different 
sub-industries in the Secondary Industry.  
 
Two of the second level sub-industries, namely manufacturing and construction, use the data 
from the year 1990 for the years 1985-1991, the data from the year 1992 for the years 1992-
1996, the data from the year 1997 for the years 1997-1999 and the data from the year 2000 
for the years 2000-2004 (see Table 5-2).  
 
As the recorded aggregate labour income data from the years 1990 and 1992 for the second 
level manufacturing industry are quite different from the labour income data for its detailed 
third level sub-industries from the years 1997 and 2000, they are not used in the labour input 
share estimations for the third level sub-industries of manufacturing. Instead, the third level 
sub-industries of manufacturing use the labour income data from the year 1997 for years at 
and before 1999, and use the data from the year 2000 for years from 2000 onwards (see 
Table 5-3). This rule is also applied to the second level sub-industry of mining and quarrying, 
production and supply of power, gas and water, and their third level sub-industries (see 
Table 5-2 and Table 5-3). 
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Table 5-2: Share of labour income for second level sub-industries in China 
 
Mining and 
Quarrying (total) 
Manufacturing 
(total) 
Production & Supply of 
Power, Gas & Water (total) Construction 
1985-1991 0.46 0.25 0.25 0.63 
1992-1996 0.46 0.26 0.25 0.64 
1997-1999 0.46 0.42 0.25 0.69 
2000-2004 0.35 0.43 0.26 0.66 
Data source: data arranged from China Statistical Yearbook various issues. 
 
Table 5-3: Share of labour income for third level sub-industries in China 
Third level sub-industries 1985-1999 2000-2004 
Coal Mining and Processing 0.46 0.35 
Petroleum and Natural Gas Extraction 0.46 0.35 
Ferrous Metals Mining and Dressing 0.46 0.35 
Nonferrous Metals Mining and Dressing 0.46 0.35 
Non-metal Minerals Mining and Dressing 0.46 0.35 
Other Minerals Mining and Dressing 0.46 0.35 
Logging and Transport of Timber and Bamboo 0.46 0.35 
Food Processing 0.28 0.39 
Food Production 0.28 0.39 
Beverage Production 0.28 0.39 
Tobacco Processing 0.28 0.39 
Textile Industry 0.47 0.45 
Garments and Other Fiber Products 0.47 0.45 
Leather, Furs, Down and Related Products 0.47 0.45 
Timber Processing, Bamboo, Cane, Palm Fiber and Straw Products 0.41 0.39 
Furniture manufacturing 0.41 0.39 
Papermaking and Paper Products 0.41 0.39 
Printing and Record Medium Reproduction 0.41 0.39 
Cultural, Educational and Sports Goods 0.41 0.39 
Petroleum Refining and Coking 0.24 0.29 
Raw Chemical materials and Chemical Products 0.38 0.39 
Medical and Pharmaceutical Products 0.38 0.39 
Chemical Fiber 0.38 0.39 
Rubber Products 0.38 0.39 
Plastic Products 0.38 0.39 
Non-metal Mineral Products 0.48 0.52 
Smelting and Pressing of Ferrous Metals 0.49 0.44 
Smelting and Pressing of Nonferrous Metals 0.49 0.44 
Metal Products 0.49 0.44 
Ordinary machinery 0.43 0.45 
Special Purposes Equipment 0.43 0.45 
Transport Equipment 0.43 0.45 
Electric Equipment and Machinery 0.43 0.45 
Electronic and Telecommunications 0.43 0.45 
Instruments, Meters, Cultural and Clerical machinery 0.43 0.45 
Other Manufacturing 0.41 0.39 
Production and Supply of Power, Steam and Hot Water 0.26 0.24 
Production and Supply of Gas 0.25 0.26 
Production and Supply of Tap Water 0.25 0.26 
Data source: data arranged from China Statistical Yearbook various issues 
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The industry classifications from the years 1997 and 2000 for labour income are the same, 
which has the same third-level sub-industries data, but different from the years 1990 and 
1992 industry classifications, which has labour income data for the second level sub-
industries of manufacturing and construction only. Therefore, after combining some third-
level sub-industries based on the industry classification defined in Section 5.1, labour income 
data for third-level sub-industries have to be derived from those industries with available data 
from input-output tables.  
 
5.3.4 Chinese industrial TFP growth 
 
5.3.4.1 Trends in China’s TFP growth  
 
The growth of China’s total factor productivity in the Secondary Industry is quite complicated 
amongst its sub-industries, ranging from a quite large negative growth rate to a large positive 
one (See Figure 5-1 and Table 5-4).  
 
The second level mining and quarrying industry had the highest TFP growth during the 1992-
1995 period (year 1993 had its highest TFP growth), with the second highest TFP growth 
occurring in the 1987-1988 and 2000 periods (See Figure 5-1 and Table 5-4). TFP growth 
decreased after the 1993 peak and negative growth occurred in 1998. Although TFP 
regained positive growth in the following two years, it turned to negative growth again in 2001. 
However, the next two years of 2002-2003 saw positive growth in TFP in the mining and 
quarrying industry.  
 
Figure 5-1: Chinese TFP growth for second level industries (%) 
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Data source: Author’s own calculation based on data from China Statistical Yearbooks. 
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Table 5-4: Chinese TFP growth for second level industries (%) 
 
Mining and 
Quarrying (total) 
Manufacturing 
(total) 
Production & Supply of 
Power, Gas & Water (total) Construction 
1987 14.34 -2.70 0.05 16.48 
1988 21.56 4.06 -227.23 27.60 
1989 3.18 4.15 1.43 13.22 
1990 0.14 -7.24 8.66 9.05 
1991 5.09 2.10 5.58 18.64 
1992 47.69 15.78 56.00 30.89 
1993 55.55 67.86 18.39 27.72 
1994 26.46 -3.88 8.40 70.88 
1995 26.88 -25.90 31.49 19.70 
1996 4.42 0.24 -4.20 30.48 
1997 5.87 1.17 3.99 1.73 
1998 -1.91 -3.90 -7.51 8.38 
1999 6.52 20.52 12.50 2.47 
2000 27.41 13.47 -8.15 4.63 
2001 -4.07 -1.30 4.53 12.42 
2002 1.50 13.28 8.14 -18.04 
2003 17.60 -3.18 -9.42 17.10 
Data source: Author’s own calculation based on data from China Statistical Yearbooks. 
 
As shown in Table 5-5, the third level sub-industries of mining and quarrying also had a 
similar TFP growth peak period as their second level classification, having their highest TFP 
growth either in 1992 or in 1993 (except for the logging and transport of timber and bamboo 
sub-industry in 1988, although it had its second highest TFP growth in 1993). The sub-
industry of coal mining and processing experienced continuous negative TFP growth during 
1997-1999, then switched to positive growth during the rest of the period. The sub-industry of 
petroleum and natural gas extraction experienced negative TFP growth in the years 1989 
and 2001-2002, while the sub-industry of ferrous metals mining and dressing had negative 
TFP growth in 1994-1995 and 1998. The nonferrous metals mining and dressing sub-
industry experienced negative TFP growth in the years 1991, 1996 and 1998. The non-metal 
minerals mining and dressing sub-industry is investigated over the period 1994-2003 and is 
found to have negative TFP growth in 1995, 1998, 2000 and 2003. The sub-industry of “other 
minerals” mining and dressing is investigated from 1991 to 1997 and is found to have 
negative TFP growth in 1994. Finally, the sub-industry of logging and transport of timber and 
bamboo had negative TFP growth in the 1989-1990, 1996-1997 and 1999-2001 periods.  
 
The 1990s has seen large TFP growth changes in the second level manufacturing industry 
(See Figure 5-1 and Table 5-4). After recovering from negative growth in 1990, TFP in the 
second level manufacturing industry grew positively from 1991 to 1993, then dropped sharply 
from its highest growth of 67.86 percent in 1993 to negative growth in 1994 and 1995, when 
it had its lowest growth of -25.9 percent. Afterwards, TFP regained a little positive growth, but 
went back to negative growth in 1998. The last year of the 1990s and the first year of the 
twenty-first century saw a big jump in TFP growth, but the following year of 2001 showed 
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another negative growth. It is hard to predict future TFP growth tendency in the second level 
manufacturing industry as in the last several years, TFP growth rate fluctuated positively and 
negatively and did not show a clear sign of a future trend.  
 
As reflected in the second level manufacturing industry TFP growth, the year 1993 showed a 
distinct and impressive growth compared with other years for manufacturing sub-industries 
(See Tables 5-6 a to d). Most manufacturing sub-industries experienced the highest growth 
rate in total factor productivity in 1993 after a recovery from negative growth in 1990 (Figures 
for several sub-industries are unavailable in some years). The following two years, 1994 and 
1995 however, had a sharp downturn in TFP growth as most manufacturing sub-industries 
had negative TFP growth. Afterwards TFP in these sub-industries showed positive growth, 
but some sub-industries returned to negative growth around 1998 or 2003. Some sub-
industries were found to experience continuous positive growth by the end of the 1990s or 
the early 2000s after having negative growth around the 1994-1998 period, such as the 
beverage production sub-industry, tobacco processing sub-industry, printing and record 
medium reproduction sub-industry, petroleum refining and coking sub-industry, raw chemical 
materials and chemical products sub-industry, smelting and pressing of ferrous metals sub-
industry, smelting and pressing of nonferrous metals sub-industry, ordinary machinery sub-
industry, transport equipment sub-industry and instruments, meters, cultural and clerical 
machinery sub-industry. 
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TFP in the second level production and supply of power, gas and water industry experienced 
a higher growth rate in the 1992-1993 and 1995 periods, despite its large negative growth in 
1988 (See Figure 5-1 and Table 5-4). Then TFP growth dropped to be negative in 1996 and 
1998 (with 1997 having a relative small positive growth rate). In 2000 and 2003 negative TFP 
growth was found, while other years only had small positive growth.  
 
It can be seen from Table 5-7 that the third level sub-industry of production and supply of tap 
water experienced its highest TFP growth in 1991, after increasing from negative growth in 
1989-1990. Then it experienced a downturn in TFP growth, ending up with negative growth 
in 1995 and 1996, with the latter year having its largest negative TFP growth during the study 
period. Although it recovered a little to positive growth in 1997, 2000 and 2003, it still showed 
negative growth in the remaining years. The sub-industry of production and supply of power, 
steam and hot water experienced its highest TFP growth in 1995, a similar tendency as in its 
second level classification. However, its TFP growth declined in the rest of the period, 
showing negative growth in the years 1998, 2000 and 2003. TFP growth in the sub-industry 
of production and supply of gas only tended to grow rapidly by the end of the 1990s to the 
early 2000s (except for the year 2000 when TFP growth was negative).   
 
Table 5-7: Chinese TFP growth for third level sub-industries of production and supply 
of power, gas and water (%) 
 
Production and Supply of 
Power, Steam and Hot Water 
Production and 
Supply of Gas 
Production and 
Supply of Tap Water 
1987 __ __ -18.47 
1988 __ __ 39.82 
1989 __ __ -9.29 
1990 __ __ -5.88 
1991 __ __ 63.92 
1992 __ __ 52.64 
1993 __ __ 37.56 
1994 18.18 -102.40 0.69 
1995 46.15 -37.89 -7.20 
1996 0.59 __ -43.40 
1997 4.77 __ 17.13 
1998 -9.27 20.75 -1.31 
1999 9.74 147.79 -5.79 
2000 -7.17 -7.38 8.79 
2001 5.61 35.06 -2.10 
2002 8.49 7.67 -3.55 
2003 -38.96 36.07 2.71 
Data source: Author’s own calculation based on data from China Statistical Yearbooks. 
 
The construction industry experienced moderate growth in TFP during the study period, 
experiencing its highest TFP growth in 1994 (See Figure 5-1 and Table 5-4). Its TFP growth 
rate from the late 1980s to the early 1990s, however, was much higher than in the late 1990s 
and the early 2000s (with the only negative growth in 2002).  
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In general, TFP growth in the Chinese Secondary industry has a cyclical tendency, 
experiencing higher growth around the early to mid 1990s, but having negative growth in the 
late 1980s, mid or late 1990s, or in 2003. 
 
5.3.4.2 The contribution of Chinese TFP growth to industry output growth 
 
Output growth comprises growth from the factors of input growth (such as growth in capital 
inputs and growth in labour inputs) and from efficiency growth (which is technological 
progress and technical efficiency as measured by total factor productivity growth). Pure 
factor input growth without TFP growth can increase output growth and pure TFP growth 
without factor input growth can also stimulate output growth. However, in practice, output 
growth is often stimulated by a combination of factor input growth and efficiency growth. 
Therefore, in measuring output growth the contributions from both capital and labour input 
growth and TFP growth need to be measured separately. 
 
The estimated contributions of input growth and TFP growth to the growth in industry value 
added are shown in Tables 5-8 to 5-9. Tables 5-8a and 5-8b show the contribution from 
industry input growth to industry output growth for the second level industries of the Chinese 
Secondary Industry. Tables 5-9a to 5-9m show the contribution from industry input growth to 
industry output growth for the Chinese third level sub-industries. 
 
In the second level industry of mining and quarrying (See Table 5-8a), the contribution from 
TFP growth to industry output growth surpassed that from capital input growth and labour 
input growth significantly (labour’s contribution to output growth is below ten percent or 
negative; however, the contribution from labour input growth in the years 1998 (which is 77 
percent) and 2001 (which is 227 percent) are exceptions, with the former being the largest 
contribution among the three factors). Only in five years was the contribution of TFP growth 
less than that of capital input growth; these are 1989-1991, 1996 and 2002. Most of the years 
when TFP growth contributed the largest part to industry output growth coincide with the 
large, increasing and positive TFP growth stated in the previous section. 
 
In accordance with the largest contribution to output growth from TFP growth in the second 
level mining and quarrying industry, TFP growth in its sub-industries was the largest part 
contributing to each sub-industry’s output growth as well, with some exceptions when it was 
lower than capital input growth or labour input growth (See Tables 5-9a, 5-9b and 5-9c). It 
should be noted that despite the fluctuating contribution from TFP growth in the late 1980s 
and 1990s, from the early 2000s, TFP growth seemed to constitute the largest contribution to 
sub-industries’ output growth except for the sub-industry of non-metal minerals mining and 
dressing. No data was available for the sub-industry of “other minerals” mining and dressing. 
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Table 5-8a: Chinese industry input contribution to industry output growth in the 
second level industries (%)  
 Mining and quarrying (total) Manufacturing (total) 
 
TFP growth 
contribution 
Capital 
growth 
contribution 
Labour 
growth 
contribution 
TFP growth 
contribution 
Capital 
growth 
contribution 
Labour 
growth 
contribution 
1987 50.41 47.58 2.01 -11.47 106.97 4.51 
1988 96.87 -0.16 3.30 9.64 88.28 2.08 
1989 15.12 82.24 2.64 17.13 84.12 -1.25 
1990 0.77 87.41 11.83 -66.28 164.22 2.06 
1991 27.96 65.42 6.63 9.42 87.77 2.80 
1992 77.14 23.52 -0.66 42.64 55.23 2.13 
1993 78.15 19.39 2.46 69.14 30.06 0.81 
1994 61.70 40.03 -1.73 -11.05 108.49 2.56 
1995 65.39 32.65 1.96 -205.69 303.48 2.21 
1996 26.60 82.66 -9.26 0.93 100.65 -1.58 
1997 53.16 63.11 -16.27 12.39 94.43 -6.82 
1998 19.12 3.90 76.99 58.12 -41.70 83.59 
1999 82.31 62.19 -44.50 92.56 12.13 -4.68 
2000 77.19 33.46 -10.64 79.08 22.99 -2.06 
2001 450.70 -578.27 227.57 -55.58 146.25 9.32 
2002 27.19 75.01 -2.20 74.85 18.20 6.96 
2003 70.78 21.96 7.27 -9.31 21.57 87.73 
Data source: Author’s own calculation. 
 
Table 5-8b: Chinese industry input contribution to industry output growth in the 
second level industries (%) 
 Production & supply of power, gas & water Construction 
 
TFP growth 
contribution 
Capital growth 
contribution 
Labour 
growth 
contribution 
TFP growth 
contribution 
Capital 
growth 
contribution 
Labour 
growth 
contribution 
1987 0.31 87.54 12.15 60.85 23.83 15.31 
1988 -938.37 1030.14 8.23 74.18 18.26 7.56 
1989 5.76 92.53 1.71 65.69 44.81 -10.50 
1990 27.18 67.56 5.26 59.53 37.56 2.91 
1991 24.28 69.45 6.27 70.63 23.69 5.68 
1992 65.44 32.83 1.74 68.90 20.80 10.29 
1993 28.57 66.89 4.54 49.76 33.30 16.94 
1994 15.71 83.12 1.17 79.36 17.38 3.26 
1995 46.99 51.18 1.83 45.96 47.73 6.31 
1996 -28.33 118.47 9.86 57.82 39.02 3.16 
1997 16.34 79.89 3.77 27.11 59.87 13.03 
1998 -61.27 161.27 0.00 119.96 15.07 -35.03 
1999 89.51 9.22 1.27 39.60 32.03 28.37 
2000 -99.06 200.34 -1.28 39.99 36.79 23.23 
2001 26.81 71.05 2.15 56.81 33.24 9.94 
2002 49.46 49.57 0.97 346.66 -169.64 -77.02 
2003 -57.05 149.12 7.94 70.64 8.91 20.45 
Data source: Author’s own calculation. 
 
Results in Table 5-8a show that the major contribution to manufacturing output growth was 
from capital input growth (capital input contribution was only negative in 1998 when labour 
input dominated the largest part; the contribution from labour input growth was also the 
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largest in 2003). The second largest factor contributing to manufacturing output growth was 
TFP growth, which in most cases surpassed the contribution from labour input growth. The 
contribution from TFP growth to manufacturing output growth showed several negative 
effects in 1987, 1990, 1994-1995, 2001 and 2003, when TFP growth was negative. However, 
TFP growth contributed the largest part of output growth in the years 1993, 1999-2000 and 
2002 when TFP showed increasing positive growth. 
 
When examining the sub-industries of manufacturing in Tables 5-9c to 5-9l, the role of TFP 
growth showed a similar effect to the second level classification, that is, the growth of capital 
input contributed the largest part of industry output growth in most periods. However, TFP 
growth began to take an important role from the late 1990s, with its contribution to output 
growth dominating the others in most sub-industries.  
 
The largest contribution to output growth in the production and supply of power, gas and 
water industry was from the growth of capital input (see Table 5-8b). The growth of TFP took 
second place in most years, except for in 1988, 1996, 1998, 2000 and 2003 when the 
contribution from labour input growth was the second largest. The contribution from TFP 
growth exceeded that from capital input growth in 1992 and 1999, and nearly equaled the 
contribution from capital input growth in 2002. This result accords with increasing growth of 
TFP reported in these years in the last section. The negative contribution from TFP growth 
reflects its negative growth, as pointed out in the previous section. 
 
Although capital input growth was the major contributor to output growth in the sub-industry 
of production and supply of power, steam and hot water (see Table 5-9m), the contribution of 
TFP growth ranked the highest in 1995 and 1999. The sub-industry of production and supply 
of gas was the only exception in second level classification, because the major contribution 
to industry output growth originated from the growth of TFP rather than from the growth of 
capital inputs. Although the largest contribution from TFP growth was found in 1988 and the 
early 1990s for sub-industry of production and supply of tap water, later trends showed that 
from the mid-1990s, the growth of capital inputs still had the largest contribution to industry 
output growth. The role of TFP growth in contributing to output growth was consistent with 
the trend in TFP growth at all time, as discussed above. 
 
It is clear from Table 5-8b that TFP growth in construction was the most important 
contribution to industry output growth, followed by the contribution from capital input growth 
then labour input growth. The contribution from TFP growth was only less than that from 
capital input growth in 1997 (but still 14 percentage points higher than that from labour input 
growth), and nearly equaled the contribution from capital input growth in 1995. Positive TFP 
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growth in construction during the whole period ensured its significant contribution to industry 
output growth. 
 
Generally speaking, negative TFP growth usually generates a negative contribution to output 
growth or a very small contribution; while positive TFP growth usually contributes positively 
and significantly to output growth. When TFP growth increases, its contribution to output 
growth is positive, and will often generate a large positive contribution especially when it 
jumps from negative growth to positive growth. On the contrary, a decrease in TFP growth 
will incur a decreased contribution to output growth, or even a negative contribution. 
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5.3.5 Limitations of the Chinese TFP study 
 
5.3.5.1 Measurement of total outputs 
 
There are two methods used to measure total outputs at an industry or national level — the 
gross output method and the value added method (OECD 2001). Gross output is a gross 
measure of goods and services that are produced within a firm and used outside the firm. It 
corresponds to the income generated by labour, capital and intermediate inputs. Value 
added is a net measure that excludes purchases of intermediate inputs from gross outputs. It 
calculates incomes created only by primary factors of production. In the present framework of 
the production analysis, primary inputs refer to labour and capital that are considered to be 
exogenous factors. Intermediate inputs, on the other hand, represent goods and services 
that are produced and used up during the production process; they are regarded as 
endogenous factors.  
 
Although there are data of gross outputs for the second-level sub-industries in the Chinese 
Secondary Industry, there are no data of gross outputs for the third level sub-industries. In 
order to be consistent in calculating TFP growth, the study of Chinese industrial total factor 
productivity uses industry value added as a measurement of output to be used in the 
production function. The calculated TFP growth thus is expected to be different from that 
using gross output measurement. 
 
5.3.5.2 Measurement of labour inputs 
 
Labour inputs are most properly measured by the number of hours actually worked. However, 
the number of employees is often used instead in empirical studies. The major problem with 
using the number of employees as labour inputs is that it does not reflect either changes in 
working time per labourer or changes in working on multiple jobs or self-employed labour 
(OECD 2001). Furthermore it does not measure the quality of the labour force, which is an 
important motivator for TFP growth. 
 
Although the number of hours worked is widely used as labour inputs in the TFP calculation, 
it is not available in Chinese statistics. Even worse, the substitute of the number of 
employees for actual worked hours is not available in the third level sub-industries in the 
Chinese Secondary Industry. An estimate has to be made using the staff numbers employed, 
which only consists of officially employed full time workers and is less than the employed 
labour force. 
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5.3.5.3 Measurement of capital inputs 
 
Measuring capital inputs is always a complex activity compared with measuring labour inputs. 
Capital services that are provided by capital goods are considered the proper measurement 
of capital inputs. As capital services are usually employed and owned by the same producer 
(OECD 2001), the services are not recorded explicitly in the market transactions as are the 
services provided by labour. Therefore, to quantify capital services and to obtain the price of 
the capital services are big challenges in measuring capital inputs.  
 
Usually capital services of an asset type are “a flow of productive services from the 
cumulative stock of past investments” for this particular asset type (OECD 2001). The flows 
of capital services, however, cannot be measured directly; an alternative method is used to 
measure capital services, which is capital stock. The price of capital services, on the other 
hand, has a similar problem as the quantity measurement of capital services, that is, it 
cannot be observed directly as the rental price of an asset. Therefore, the user’s costs of 
capital that capital goods owners would pay is used instead (OECD 2001). 
 
The general practice of capital input measurement is to measure the capital services, instead 
of capital stock, as it is believed that the services provided by the capital is the one put into 
production. To calculate capital services, data on depreciation rates, base capital stock, 
capital investment in different types of assets and so on are required. However, Chinese 
statistics do not have data on capital investment in different types of assets for sub-industries. 
The Chinese depreciation rate is calculated differently from other countries as it is centrally 
planned, and it is lower than expected. Thus the depreciation rate is not determined by 
economic factors, but is fixed for the nation’s or enterprises’ own purposes; and it does not 
comply with standard accounting methods. Therefore the Chinese depreciation rate is not 
useful. Thus it is not realistic to calculate capital services for Chinese industries. The only 
way to measure capital in the production function is to find alternative data to replace capital 
services data. 
 
Two methods of measuring capital stock are adopted in current Chinese statistics. One is the 
gross value of fixed capital, which measures the accumulated value of capital goods that are 
purchased using the historic price; the other is the net value of fixed capital, which measures 
the net value of gross fixed capital minus accumulated depreciation (Sun and Ren 2005). As 
the gross value of fixed capital does not reflect capital input changes over the period, the 
data for the net value of fixed capital are used for capital inputs. Thus the capital 
measurement in this study does not measure capital inputs as required by the production 
function.  
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5.3.5.4 Measurement of shares of factor inputs 
 
The elasticity of labour inputs is calculated as the share of labour income in industry value 
added (instead of national income because there is a scarce of income data at the industry 
level). As there are only four years of input-output tables reported in China Statistical 
Yearbooks, it is impossible to obtain labour income for all years and all sub-industries. To 
assume the share of labour income is the same as the one in the basic four years will have a 
bias, though it may be quite small.  
 
The compensation of employees is usually related to the quality of labour, hours worked and 
working intensity. It can reflect labour inputs reasonably well in a market economy. However, 
in China, as the economic system has not been entirely transformed from its previous 
planned economy system, the income distribution system and the ability for the market to 
adjust for economic factors is not operating perfectly. Therefore, the labour income stated in 
statistics will not reflect the actual compensation to the Chinese labour force (Shen 1999). In 
addition, using industry value added to represent national income as the denominator will 
incur different labour income shares compared to other researchers’ estimations. 
 
To assume constant returns to scale to calculate the share of capital income using the share 
of labour income is another issue that may make the calculation of TFP growth biased. There 
are two reasons for this. First is that in real life, capital and labour are not the only factors 
used in production; land, intermediate inputs and others are also inputs that take a share of 
income from total outputs. Second is that the assumption of constant returns to scale is 
unlikely to be maintained in real manufacturing, increasing returns to scale nowadays often 
occur. 
 
5.3.5.5 Possible technical improvements in labour and capital inputs 
 
Although capital inputs, labour inputs and technical changes are separated and measured 
differently in the production function, the first two factors are not actually separate from the 
third one in real life. In the production function, the measurement of labour and capital refers 
to the pure quantity of factor inputs. However, in reality, current measurements of these two 
factor inputs include not only the quantity of inputs, but also include knowledge and skill 
changes in labour inputs and capital inputs that are embodied in these factors, such as 
labour skills brought from education and work experience and advanced technology 
embodied in capital goods. Thus the TFP calculated does not agree exactly with theory. 
However, as it is difficult to measure skilled labour and unskilled labour and capital without 
technical changes, it is very difficult to calculate TFP totally in accord with the theory. 
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Therefore, we should bear in mind that the growth of TFP as calculated excludes at least 
some of the technical changes in labour and capital factors in this study. 
 
5.4 AUSTRALIAN PRODUCTIVITY GROWTH 
 
5.4.1 Australian industry definition 
 
Australian productivity is analysed for industries with available industry input and output data. 
These industries are defined as “market sector” compared with other industries referred to 
“non-market sector”. The market sector is defined as “broadly related to market activities for 
which there are reasonably well defined output measures, as valued in market transactions” 
(Productivity Commission 2005), and constitutes about two-thirds of Australian output and 
employment (Gretton and Fisher 1997). It is composed by twelve sectors, namely the 
agriculture, forestry and fishing sector, mining sector, manufacturing sector, electricity, gas 
and water supply sector, construction sector, wholesale trade sector, retail trade sector, 
accommodation, cafes and restaurants sector, transport and storage sector, communication 
services sector, finance and insurance sector, cultural and recreational services sector. 
Other activities in the non-market sector are excluded because their outputs are not 
“marketed” though the value added could be derived by using “either deflated input cost data 
or hours worked as indicators of output”. The non-market sector includes the property and 
business services sector, government administration and defence sector, education sector, 
health and community services sector, personal and other services sector and ownership of 
dwellings sector (an index of capital services is used as the indicator of output for the last 
industry) (ABS 2006).  
 
The manufacturing sector can be further subdivided into eight sub-industries: the food, 
beverages and tobacco sub-industry, textiles, clothing, footwear and leather sub-industry, 
printing, publishing and recorded media sub-industry, petroleum, coal, chemicals and 
associated products sub-industry, basic metal products sub-industry, structural and sheet 
metal products sub-industry, transport equipment sub-industry and “other manufacturing” 
sub-industry (Gretton and Fisher 1997). Table 5-10 shows Australian market sector 
classifications, including sub-industries of manufacturing.  
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Table 5-10: Australian industry classification 
Market sector industry classification Manufacturing industry classification 
Agriculture, forestry and fishing  
Mining  
Food, beverages and tobacco 
Textiles, clothing, footwear and leather 
Printing, publishing and recorded media 
Petroleum, coal, chemicals and associated products 
Basic metal products 
Structural and sheet metal products 
Transport equipment 
Manufacturing 
Other manufacturing 
Electricity, gas and water supply  
Construction  
Wholesale trade  
Retail trade  
Accommodation, café and restaurants  
Transport and storage  
Communication services  
Finance and insurance  
Cultural and recreational services  
 
Australian total factor productivity data is obtained both from the Australian Bureau of 
Statistics (ABS) and the Productivity Commission. The ABS publishes annual estimates of 
labour productivity, capital productivity and total factor productivity in the national aggregate 
level for aggregate market sector from 1964-65 to 2004-05 (ABS 2005). The Productivity 
Commission estimates productivity of sub-industries in the market sector based on 
unpublished data from the ABS. The TFP estimates are from 1974-75 to 2004-05 
(Productivity Commission 2006). In addition, the Productivity Commission estimates eight 
sub-industries’ total factor productivity within the manufacturing industry based on 
unpublished data from the ABS from 1968-69 to 1999-00 (Productivity Commission 2003).  
 
5.4.2 Trends in Australian TFP growth  
 
5.4.2.1 Australian TFP growth for each market sector 
 
The growth of total factor productivity in the aggregate market sector increased positively and 
steadily at an average of 1.2 percent throughout the period from 1964-65 to 2003-04, 
reaching its highest growth of 2.1 percent in the sub-period from 1993-94 to 1998-99 (See 
Table 5-11). TFP growth for each sub-industry in the market sector is reported in Table 5-12 
from 1975-76 to 2004-05. 
 
The agriculture, forestry and fishing sector experienced a large change in TFP growth in the 
late 1970s and the early 1980s, the mid 1990s and the early 2000s. It had a moderate 
fluctuation between the mid 1980s and the mid 1990s. It experienced its highest TFP growth 
of 42.39 percent in 1983-84, and its lowest TFP growth of -22.24 percent in 1982-83.  
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Table 5-11: Australian growth rates of market sector indicators 
Period 
Labour 
productivity 
growth 
Capital 
productivity 
growth 
TFP 
growth 
Output 
growth 
Hours 
worked 
growth 
Capital 
services 
growth 
Total 
labour & 
capital 
growth 
Capital-
labour 
ratio 
growth 
1964-65 to 1968-69 2.5 -0.9 1.2 5.1 2.5 6.1 3.9 3.5 
1968-69 to 1973-74 2.9 -0.6 1.6 4.6 1.6 5.2 3.0 3.6 
1973-74 to 1981-82 2.2 -1.0 1.1 2.1 -0.1 3.1 1.0 3.3 
1981-82 to 1984-85 2.3 -1.0 1.2 1.8 -0.5 2.8 0.6 3.3 
1984-85 to 1988-89 0.8 0.6 0.7 4.1 3.3 3.5 3.4 0.2 
1988-89 to 1993-94 2.2 -1.0 0.9 1.7 -0.4 2.7 0.8 3.2 
1993-94 to 1998-99 3.2 0.3 2.1 4.6 1.3 4.3 2.4 2.9 
1998-99 to 2003-04 2.2 -0.7 1.0 3.1 0.9 3.8 2.1 2.9 
1964-65 to 2003-04 2.4 -0.7 1.2 3.3 1.0 4.1 2.1 3.1 
Data source: ABS 5204.0 Nov 2005 Table 22 page37. 
 
Figure 5-2: Australian aggregate TFP growth for market sector (%) 
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Data source: Author’s own calculation using data from ABS 5204.0 Nov 2005 Table 22 p. 37. 
 
TFP growth in the mining sector reached a peak of 14.47 percent in 1987-88, and bottomed 
at -13.54 percent in 1981-82. After the mining sector experienced its highest growth in TFP, 
its TFP growth began to decrease from the late 1980s up to the present, with TFP growth 
well under 7.4 percent. Furthermore, continuous negative TFP growth occurred in the 
periods from 1992-93 to 1993-94, 1996-97 to 1998-99, and 2001-02 to 2004-05. The highest 
positive growth in TFP in the aggregate market sector from 1993-94 to 1998-99 does not 
originate from this negative TFP growth in the mining sector.  
 
TFP growth in the manufacturing sector changed only moderately over the whole period, 
having its highest growth in 2001-02 for 4.07 percent and its lowest growth in 2004-05 for -
3.39 percent. Except for four years 1982-83, 1985-86, 1994-95 and 2004-05, the 
manufacturing sector was found to have positive TFP growth in the remaining 26 years. It is 
one of the sectors contributing to the highest TFP growth in the aggregate market sector. 
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After the electricity, gas and water supply sector reached its peak in TFP growth in 1989-90, 
it experienced a downward trend in TFP growth over the whole period of the 1990s and 
continued its negative TFP growth from 1998-99. TFP growth in the construction sector 
fluctuated greatly from 1999-00, experiencing its highest growth in 2002-03 and its lowest 
growth in 2000-01, as well as two negative growth periods. 
 
After suffering from its lowest negative TFP growth in 1990-91, the wholesale trade sector 
regained its positive TFP growth from the 1990s until now, with an exception of a minor 
negative growth reported in 1992-93. It also had its highest TFP growth of 12.94 percent in 
1994-95. The retail trade sector experienced continuous negative TFP growth through the 
late 1980s. Afterwards, its TFP grew at a moderate and positive rate, except for some 
negative growth periods. 
 
The accommodation, cafes and restaurants sector experienced negative TFP growth in 16 
years out of the sample of 30 years, with a continuous negative growth in the period 1986-87 
to 1991-92. However, after recovering from its negative TFP growth, it became one of the 
contributors to the highest TFP growth in the aggregate market sector. After reaching its 
highest TFP growth in 1977-78, transport and storage sector experienced positive TFP 
growth fluctuating but not exceeding three percent from 1991 (except for in the years 1995-
96 of 4.7 percent, 2001-02 of 3.96 percent and 2002-03 of 5.97 percent). 
 
The communication services sector experienced three peaks of TFP growth during the whole 
period, namely in the years 1980-81, 1992-93 and 1997-98. TFP growth after the 1997-98 
peak showed a decreasing trend with its lowest negative growth of -7.27 percent occurring in 
2000-01. The finance and insurance sector and the cultural and recreational services sector 
experienced 17 and 16 years of negative growth in TFP respectively, with the former 
occurring in the periods of the late 1970s, early to mid 1980s and the early 2000s, and the 
latter occurring in the periods of the mid 1980s, mid 1990s and the early 2000s. The big 
difference in TFP growth between these two sectors lies in the fact that the former sector 
contributes to the highest TFP growth in the aggregate market sector, while the latter does 
not. 
 
On the whole, the contribution to the highest TFP growth in the aggregate market sector from 
1993-94 to 1998-99 originates from nine out of the twelve sectors. Those industries that did 
not contribute are the agriculture, forestry and fishing sector, the mining sector, and the 
cultural and recreational services sector.  
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5.4.2.2 Australian TFP growth in the sub-industries of manufacturing 
 
The eight sub-industries reported TFP growth in the manufacturing sector from 1969-70 to 
1999-00 (See Table 5-13). Seven out of the eight sub-industries contribute to TFP growth in 
the aggregate market sector, including the petroleum, coal, chemicals and associated 
products sub-industry, transport equipment sub-industry, “other manufacturing” sub-industry, 
food, beverages and tobacco sub-industry, textiles, clothing, footwear and leather sub-
industry, basic metal products sub-industry and structural and sheet metal products sub-
industry. Although the latter four industries showed evidence of some negative TFP growth 
from 1993-94 to 1998-99, the negative TFP growth rates are counteracted by the positive 
TFP growth rates. Therefore, they are considered to have contributed to the growth in the 
aggregate market sector. The only industry showing no contribution is the printing, publishing 
and recorded media sub-industry. 
 
Nine out of the thirteen negative TFP growth rates in the food, beverages and tobacco sub-
industry were found in the 1980s and 1990s, with consecutive periods in 1983-84 to 1985-86 
and 1993-94 to 1994-95. Despite these negative TFP growth, the industry has shown an 
increasing trend in TFP growth since 1997-98. The textiles, clothing footwear and leather 
sub-industry experienced negative TFP growth from the mid 1980s. Its TFP growth reached 
two peaks after recovering from negative growth in the years 1990-91 and 1998-99. 
 
Although a high and continuous positive TFP growth rate of the printing, publishing and 
recorded media sub-industry was clearly shown in the 1972-73 to 1984-85 period (except for 
1982-83 that was negative), this sub-industry experienced more negative TFP growth after 
the mid 1980s, making it the only sub-industry that does not contribute to TFP growth in the 
aggregate market sector.  
 
The petroleum, coal, chemicals and associated products sub-industry had the least number 
of years (only five years out of a total of 31 years) showing negative TFP growth compared 
with other sub-industries over the whole period. However, all its negative TFP growth 
occurred after the beginning of the 1980s, namely in the years 1982-83, 1985-86, 1989-90, 
1991-92 and 1999-00. After it reached its peak in TFP growth in 1973-74, it seemed that the 
industry was experiencing a decreasing trend in TFP growth for the rest of the reported 
period although it had a small peak in 1986-87. 
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Figure 5-3: Australian TFP growth for sub-industries in the market sector (%) 
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Data source: Author’s own calculation from data collected from the Productivity Commission 
2006, Productivity Estimates to 2004-05, March. 
 
Figure 5-4: Australian TFP growth for sub-industries of manufacturing (%) 
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Data source: Author’s own calculation from data collected from the Productivity Commission 
estimates. 
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The basic metal products sub-industry showed a clear fluctuating cycle in TFP growth, with 
its highest growth occurring in 1984-85. Since the mid 1990s, the fluctuations in TFP growth 
tended to be less than the previous periods. The structural and sheet metal products sub-
industry is the sub-industry that has the most number of years of negative TFP growth, 
namely 14 years out of 31 years in the total period. Negative TFP growth appeared in the 
period 1970-71 to 1971-72, 1974-75 to 1975-76, 1982-83 to 1986-87 (except for the year 
1984-85, which reported positive TFP growth), and 1989-90 to 1995-96 (except for positive 
TFP growth in 1992-93). 
 
Negative TFP growth in the transport equipment sub-industry was found mainly from the late 
1970s to the early 1990s (having negative TFP growth for two consecutive years four times). 
From 1992-93 the transport equipment sub-industry seemed to have an ascending trend in 
TFP growth. The “other manufacturing” sub-industry experienced its highest TFP growth of 
11.74 percent in 1984-85 and its lowest TFP growth of -12.43 percent in 1989-90. It then 
maintained its positive TFP growth except for a negative one in 1996-97. 
 
5.4.3 Contribution of TFP growth to Australian output growth 
 
TFP growth contributed about 50 percent to output growth in the market sector during the 
period 1974-75 to 1994-95 in Australia, while capital input growth contributed only one 
percentage point and labour input growth contributed 0.3 percentage points to annual output 
growth (Gretton and Fisher 1997).  
 
The contributions from the growth of capital inputs and TFP were around one percentage 
point to the average annual output growth from 1968-69 to 1994-95 for manufacturing 
industries. However, the contribution from the growth of labour inputs was negative at around 
0.8 percentage point over the same period for manufacturing industries (Gretton and Fisher 
1997). 
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Figure 5-5: Average annual contribution of labour, capital and total factor productivity 
to market sector output growth, 1974-75 to 1994-95 (%) 
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Source: Page 12 of the report “Productivity growth and Australian manufacturing industry” 
from Gretton and Fisher (1997). 
 
Figure 5-6: Contributions to average annual growth in output, manufacturing sector, 
1968-69 to 1994-95 (percentage points) 
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Source: Page 18 of the report “Productivity growth and Australian manufacturing industry” 
from Gretton and Fisher (1997). 
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Chapter 6  
 
THE IMPACT OF RTAS ON TFP GROWTH IN AUSTRALIA 
AND CHINA 
 
 
 
 
Using the total factor productivity growth calculated for Chinese industries from Chapter Five 
and the collected Australian industrial TFP data, this chapter focuses on studying the impact 
of regional trade agreements on TFP growth changes in Chinese and Australian industries.  
 
Section 6.1 introduces the empirical model that is used to study the impact of RTAs on TFP 
growth changes. Section 6.2 reports and analyses the empirical results for Chinese industrial 
TFP growth changes. Section 6.3 discusses the empirical results for Australian industrial 
TFP growth changes. Section 6.4 gives conclusions for the chapter. 
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6.1 RESEARCH MODEL FOR THE IMPACT OF RTAS ON 
TFP GROWTH 
 
6.1.1 Measuring trade liberalization determinants of TFP 
 
Previous literature has studied a variety of measurements for trade liberalization using the 
relationship between total factor productivity growth and trade liberalization implementation.  
 
Mulaga and Weiss (1996) use effective rate of protection to test the hypothesis that trade 
liberalization positively impacts productivity efficiency. Iscan (1998) employs effective rate of 
protection at the sector level to test whether the protection for domestic market from foreign 
competition negatively affects both the level of productivity and the growth of productivity for 
a particular sector. Iscan (1998) also uses a share of export variable, as an increase in the 
share of exports provides sectors with more dynamic benefits from trade; thus sectors have 
an opportunity to improve their productivity. This variable is used to study both the level of 
productivity and its growth. 
 
Chand and Sen (2002) introduce a new concept of the price wedge, defined by the 
comparison of domestic and world prices of an industry, to measure trade policy changes 
across industries. It is calculated using implicit price deflators between India and the USA 
(the latter is used to represent the world free trade price). Furthermore, they test the role of 
intermediate and capital goods liberalization on TFP growth. It is defined as the number of 
intermediate inputs available to domestic producers, using an index of intra-industry trade in 
intermediate goods as a proxy for the extent of trade in intermediate inputs.  
 
Paus, Reinhardt et al. (2003) include an import growth variable to study the impact of foreign 
competition on domestic firms, and an export growth variable to study the effects of export-
related economies of scale. They also include a commercial reform index in their model. This 
commercial reform index is designed to capture effects of the imported capital goods 
increase on productivity growth indirectly (unlike the former two variables of import growth 
and export growth), ranging from zero to one (the higher the number, the higher degree of 
trade openness) and is based on the average tariff level and dispersion of tariffs.  
 
Kim (2000) employs a direct trade policy measurement to capture a direct relationship 
between trade openness and productivity growth, instead of using changes in trade volume. 
In this case, legal rates of tariff, quota ratios and nominal rates of protection are introduced 
into the model. Mahadevan (2002) uses measurements of effective rate of assistance and 
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nominal rate of assistance. The former refers to the effective rate of protection, and the latter 
refers to the nominal rate of protection, which includes tariff rates and quotas.  
 
The variables for measuring trade reforms listed above can be categorized into two major 
classes, that is, export stimulated productivity factors that are used to measure the effects of 
trade orientation on productivity growth, and import stimulated productivity factors that are 
used to measure increased foreign competition effects. More emphasis has been put on the 
latter, measuring the effect of import liberalization on TFP growth changes after import 
restrictions are reduced. 
 
Although a considerable range of trade reform measurements have been introduced and 
analysed in previous literature, no study has found a perfect measurement for studying the 
actual effect that liberalizing trade has on productivity growth.  
 
Data unavailability is an issue for selecting trade liberalization measurements such as the 
effective rate of protection, which is a more efficient measure of trade policy (Chand and Sen 
2002). The price wedge in Chand and Sen (2002) has two limitations in measuring trade 
policy: the first is that because sectoral product unit price and production volume data is 
unavailable, the implicit price deflator is used instead; the second is that the price wedge is 
directly affected by product quality and transportation costs rather than trade policy; thus the 
postulate that trade policy changes are larger than product quality changes or transportation 
cost changes is necessary. Measurement of intermediate inputs by Chand and Sen (2002) is 
thought to capture the outcomes of trade policy rather than the implementation of trade policy 
itself. The main limitation of indicators measuring actual trade volumes such as export shares 
or import penetration is that a country can maintain a high trade dependency while distorting 
trade heavily at the same time; therefore, the measurement of trade shares is not a suitable 
reflection of actual trade orientation (Kim 2000).  
 
In this chapter, measuring trade liberalization is a major issue as the main purpose of this 
chapter is to study the impact of trade liberalization on total factor productivity growth. 
Because of data collection problems in measuring the above trade reforms, only two trade 
liberalization measurements are used in this chapter, openness and average tariff rate, which 
are explained in Section 6.1.2. Furthermore, because the main theme of this thesis is to 
study the impact of regional trade agreements on trade, FDI and productivity changes in 
Australia and China, regional trade agreements are used as dummy variables representing 
trade liberalization progress in Australia and China. As nearly all trade reforms have been 
undertaken at a regional or multilateral level in the last several decades, it is realistic to use 
RTAs. 
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6.1.2 Determinants of total factor productivity 
 
To estimate the impact of trade liberalization and participation in regional trade agreements 
on productivity changes, total factor productivity growth is selected as the dependent variable. 
 
The following factors are chosen as possible determinants that are considered to have 
affected industrial TFP growth to some extent. 
 
The first factor is the change of the capital-labour ratio, which is also referred to as capital 
deepening ratio or capital intensity ratio, measuring capital used per worker. It is expected 
that an increased use of capital relative to labour will improve productivity. Therefore, it is 
expected this will positively affect TFP growth. Weiss (1992), Mulaga and Weiss (1996) use 
this variable as a determinant.  
 
The second factor is the expenditure on research and development (R&D), and the third 
factor is the expenditure on education. Innovations always involve investments in tangible 
and intangible technology improvement, such as obtaining more advanced physical capital 
assets and improving production technology, as well as investments in personal skills and 
knowledge (Porter 1990). These can be achieved by investing in research and development 
as well as investing in education activities. Therefore, research and development expenditure 
can be used to reflect innovation and technology development, and education expenditure 
can be used to reflect labour skills improvement.  
 
Trade liberalization factors constitute other factors in determining TFP growth. As stated in 
Chapter Two, trade liberalization, including tariff reductions, has a positive effect on the 
improvement in total factor productivity. To be consistent with previous chapters in 
measuring trade liberalization progress, this chapter uses two variables to estimate the level 
of protection or trade liberalization in a country: average tariff rate and openness.  
 
Average tariff rate is calculated by dividing a country’s total customs duties by total goods 
imports. Openness is the ratio of total trade (that is, exports + imports) over GDP of a country. 
The average tariff rate is expected to be negatively related to TFP growth, as higher tariff 
rates mean higher protection; thus it cannot stimulate TFP growth. However, the more open 
a country is, the larger TFP growth will occur. Therefore, the degree of openness is expected 
to be positively related to TFP growth. Hence, a negative coefficient is expected for the 
average tariff rate variable, while a positive coefficient is expected for the openness variable.  
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Exports are another factor related to trade liberalization that will have an impact on TFP 
growth. More exports in a specific industry will stimulate companies within this industry to 
enlarge their production in order to meet export demand. Thus they will have an opportunity 
to improve their production technology as one way to produce more. Hence, a positive 
coefficient is expected for the export variable. 
 
The formation of a regional trade agreement is also expected to positively impact on a 
member’s total factor productivity growth as this member tends to reduce its trade barriers 
within the region. Thus positive relationship is expected between RTA variables and TFP 
growth. 
 
FDI is another factor that is considered to have an impact on TFP growth. Foreign capital not 
only brings foreign production lines into a host country, but also advanced production 
technology, capital goods embodied with advanced technology and skilled workers and 
managers. Thus foreign invested companies are more competitive than local companies in 
production. In order to compete with those foreign companies, local companies will have to 
use more advanced technology and capital goods in their production lines and employ more 
skilled workers. Thus FDI gives local companies an opportunity to improve their TFP. A 
positive relationship, therefore, is expected between FDI inflows and TFP growth. 
 
TFP growth and the capital-labour ratio are industry-specific variables, changing over time as 
well as individual industries. Industry level data are available for these two variables. No 
industry level data could be found for research and development expenditure, education 
expenditure, average tariff rate and openness rate and participation in a regional trade 
agreement; therefore, national level data are used instead. These variables will change over 
time, but are common to all industries. Exports have both national level data and industry 
level data for some specific industries; thus national export data and industry export data are 
used as appropriate in the specification. Furthermore, the data for FDI inflows can be found 
at an industry level. 
 
6.1.3 Previous empirical studies for Australia and China 
 
6.1.3.1 Australian TFP studies 
 
Previous literature has studied the relationship between trade liberalization and Australian 
TFP issues to some extent. The Economic Planning Advisory Commission (1996) studies 
TFP growth in 14 OECD countries from 1970 to 1989 and its implications for Australia. Their 
study notes that a one percentage point reduction in the average tariff rate causes a 3.4 
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percent increase in TFP over the study period for OECD countries. Furthermore, reductions 
in tariffs have enabled Australia to increase its TFP growth performance. However, 
Australia’s delay in trade liberalization progress compared to other OECD countries has 
impeded its TFP growth.  
 
Oczkowski and Sharma (2001) focus their study on using a smooth transition approach to 
measure the effect of trade liberalization on productivity growth, using Australian 
manufacturing data from 1969-70 to 1994-95. However, they use output as the dependent 
variable and productivity changes as an affected factor. They find that after policy reform, 
including trade reform, Australian manufacturing industries have experienced significant 
efficiency improvement in the food beverage and tobacco industry, printing, publishing and 
recorded media industry, petroleum coal chemicals and associated products industry and 
basic metal products industry. However, no productivity improvement is found for the 
structural and sheet metal products industry, transport equipment industry, and a productivity 
decrease in the textile, clothing and footwear industry. 
 
Chand (1999) investigates eight Australian manufacturing industries from 1967-68 to 1994-
95 to study the impact of industry assistance on productivity changes. Chand uses pooled 
data for eight industries, estimating industry value-added per worker, or labour productivity, 
as the dependent variable. Chand finds that the reduction in the nominal tariff rate enables 
manufacturing industry to increase their productivity growth.  
 
Mahadevan (2004) studies eight sub-industries of Australian manufacturing industry from 
1968-69 to 1994-95 using the determinants of two components of TFP growth, technological 
progress and technical efficiency. Pooled data are used in his study. Mahadevan shows that 
trade liberalization in Australia has contributed to its technological progress (although it is a 
weak impact that is significant only at the ten percent level), enabling Australian 
manufacturers to introduce more advanced technology. 
 
On the basis of the above literature, this chapter extends their studies and introduces new 
variables into the estimation of the impact of trade liberalization on Australian TFP growth in 
the Australian market sector and manufacturing industry. It uses Australian industrial TFP 
growth as the dependent variable, and introduces the formation of an RTA as a dummy 
variable to capture the additional effect of trade liberalization. Australian market sector TFP 
growth is investigated over the period 1975-76 to 2004-05, and manufacturing industrial TFP 
growth is investigated over the period 1968-69 to 1999-2000. 
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6.1.3.2 Chinese TFP studies  
 
Many Chinese researches have studied the calculation of different concepts of productivity, 
such as total factor productivity, technological changes, technical efficiency and land 
productivity. Few have studied the determinants of productivity using quantitative methods, 
though some literature finds a few determinants of productivity growth. These studies are 
carried out at several different levels, that is, national level or local level, different ownership 
level and different industry level. Most of the studies focus on the period of post economic 
reform. 
 
Wu (1995) studies productivity growth in three broad sectors, state industry, rural industry 
and agriculture, from 1985 to 1991 for its two components, which are technical efficiency and 
technological progress using a frontier production function approach. However, he does not 
consider the sub-industries of manufacturing. 
 
On the other hand, Zhang and Zhang (2001) study the firm level, using a stochastic frontier 
production function to estimate technical efficiency for medium and large sized enterprises in 
China’s iron and steel industry. It is a cross sectional rather than pooled data estimation, 
covering only one year, which is 1995, using census data. They calculate technical efficiency 
for iron and steel enterprises. They further estimate technical efficiency by separating iron 
and steel enterprises into four categories, that is, ownership, size of the enterprise, location 
and capital age. They find that different kinds of enterprises have different levels of technical 
efficiency, for example non-state enterprises performed better than the state enterprises, 
large state-owned enterprises tend to have higher technical efficiency than smaller ones, and 
enterprises using relatively new capital goods are found to be more efficient. 
 
Unlike previous literature, this chapter focuses on the study of the impact of trade 
liberalization on TFP growth in Chinese industries. It uses Chinese industrial TFP growth as 
the dependent variable, Chinese industry capital-labour ratio, R&D and education 
expenditure, trade liberalization progress and FDI inflows as independent variables. RTA 
dummy variables are further introduced as one of the measurements of trade liberalization, 
capturing the effect of participating in an RTA, especially APEC, on Chinese industrial TFP 
growth changes. 
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6.1.4 Methodology 
 
The empirical model used in this study to test the determinants of total factor productivity 
growth is an extension of the production function, used by Weiss (1992) and  Mulaga and 
Weiss (1996). The model contains a range of trade openness and protection variables, as 
well as regional trade agreements as dummy variables to test the impact of participation in 
an RTA on industrial productivity growth. It can be expressed as equation (6.1). In this 
equation, TFP growth is affected by a combination of factors including factor inputs, 
technological changes and competition from internal and external markets. To measure the 
effect of trade liberalization, regional trade agreements are introduced as dummy variables 
into the model.   
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In equation (6.1), itTFPG  represents industrial TFP growth for industry i  in year t . itKLG  is 
the growth of industry capital-labour ratio for industry i  in year t . tRND  and tEDUCATION  
are the national expenditure on R&D and education respectively in year t . tOPENNESS  and 
tTARIFF  are the national openness rate and average tariff rate respectively in year t . 
tEXPORT  is national goods exports in year t . itINDEXP  and itINDFDI  are industry exports 
and FDI inflows respectively in year t . ktRTA  represents a country’s participation in RTA k in 
year t .  The term 0c  is the intercept; 1c  to 9c  are the coefficients of the independent 
variables and itu  is the error term.  
 
By specifying the RTAs in which Australia and China participate, equation (6.2) studies the 
impact of trade liberalization and regional trade agreements on Chinese industrial TFP 
growth, and equation (6.3) studies the impact of trade liberalization and RTAs on Australian 
industrial TFP growth:  
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In equation (6.2), APEC takes the value of one after China becomes a member of APEC, 
and zero otherwise. In equation (6.3), CER takes the value of one after Australia becomes a 
member of CER, and zero otherwise; APEC takes the value of one after Australia becomes a 
member of APEC, and zero otherwise.  
 
These two equations are first estimated using the pooled least squares method with industry 
fixed effects in a panel data regression for Australia and China’s broad industry groups and 
the aggregate data of their sub-industries, and then they are estimated for each specific 
industry using the ordinary least squares method.    
 
6.1.5 Hypotheses 
 
As total factor productivity can be improved through trade reforms, the major hypothesis 
being tested in this chapter is that trade liberalization reform has a positive impact on the 
growth of total factor productivity. Here trade liberalization reform is measured by introducing 
regional trade agreements as dummy variables and some specific variables reflecting the 
level of tariff reduction and the level of domestic openness.  
 
According to the definition of total factor productivity growth from the production function, 
TFP growth measures the growth of value-added that cannot be explained by the growth of 
capital inputs and labour inputs. TFP growth mainly comes from improvements in 
technological progress or technical efficiency. 
 
The reasons for including RTAs as dummy variables are given below. Firstly, the main theme 
of this thesis is to study the impact of regional trade agreements on a country’s foreign 
economic relationship. Secondly, regional trade agreements nowadays involve wider 
liberalization issues among member countries besides trade arrangements. Examples are 
deregulation of foreign direct investment, free movement of labour and capital and 
environmental protection. Furthermore, participating in regional trade agreements is not a 
one time policy as the trade liberalization process will be pushed forward under continuous 
negotiation and implementation from the very start of joining an RTA. This is different from 
other measures of trade policy since they are not considered long-term measures for 
liberalizing trade (Chand and Sen 2002). Finally, the measurement of RTAs also separates 
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pre-membership and post-membership periods for the countries studied. It is not reasonable 
to include all the factors that trade liberalization involves (also there is not a uniform method 
for calculating those factors as well as data collection problems). Therefore, this chapter 
uses the regional trade agreements as dummy variables to represent trade liberalization and 
other related foreign economic policies. The hypothesis is then tested that participating in a 
regional trade agreement has a positive impact on the growth of industrial total factor 
productivity in Australia and China. 
 
On participating in a regional trade agreement, a country will make more effort to liberalize 
trade with other member countries (this does not mean more protection against trade from 
other non-members) and encourage more foreign direct investment into domestic production. 
This increases the level of foreign competition to domestic firms and industries; thus a higher 
TFP growth is expected. Therefore, a positive coefficient is expected for a country’s RTA 
membership. 
 
6.1.6 Data sources and modelling issues 
 
6.1.6.1 Australian data issues 
 
Australian total factor productivity growth is modelled for Australian market sector and its 
sub-sectors, and for sub-industries of Australian manufacturing industry. TFP index data for 
the Australian market sector are obtained from the Australian Productivity Commission (2006) 
for financial years 1974-75 to 2004-05. TFP index data for the Australian manufacturing 
industry are obtained from the Australian Productivity Commission (2003) for financial years 
1968-69 to 1990-2000. These data are treated as calendar year data to accord with the data 
on other variables, for instance, the TFP data for financial year 1974-75 is treated as data for 
calendar year 1975. Total factor productivity growth is calculated from the TFP index data. 
The data for the capital-labour ratio in the Australian market sector, its sub-sectors and sub-
industries of the Australian manufacturing industry are obtained from the same data source 
as the TFP index data; then the growth rate of the capital-labour ratio are calculated from the 
capital-labour index data. 
 
The data for research and development expenditure on Australian industries are not 
available. Therefore, the data for Australia’s gross expenditure on R&D for the aggregate 
economy are used instead to capture R&D expenditure in the Australian economy. The data 
are collected in financial years in millions of Australian dollars at current prices from the 
Australian Bureau of Statistics (ABS) 8112 Research and Experimental Development - All 
Sector Summary 2004-2005. It is used as a proxy for measuring technological inputs. 
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Education is used as a proxy of human capital improvement. However, no education 
expenditure for Australian industries can be found. Thus the data on government expenditure 
on education for the whole economy are used instead. The data are collected in financial 
years in millions of Australian dollars at current prices.  
 
The data for government expenditure on R&D and education are adjusted using GDP implicit 
price deflators in Australian dollar at constant 1990 prices, which are obtained from the 
United Nations Aggregate Database (United Nations 2005). 
 
The openness of Australia is the ratio of total trade over Australian GDP. Australian GDP 
data are collected from the United Nations Aggregate Database at constant 1990 prices in 
millions of US dollars. Australian goods export and import data are obtained from the 
SourceOECD main economic indicator database in millions of US dollars from 1960 to 2005. 
The openness variable reflects the level of openness of the Australian economy to the 
external world economy.  
 
The average tariff rate of Australia is the ratio of customs duty (on imports) over Australian 
goods imports. Because customs duty data do not show the duty value of goods in a specific 
industry category, the aggregate customs and import duties data for Australia are obtained 
from the SourceOECD in millions of US dollars from 1969 to 2000. 
 
Australian industry export data are obtained from the ABS 5368.0 International Trade in 
Goods and Services, Australia, 2005 edition, reported as monthly data from 1988 to 2004 in 
millions of Australian dollars. 
 
Australian industry FDI inflows data are collected from the SourceOECD International Direct 
Investment Database in millions of Australian dollars at current prices. Industry FDI data are 
available for industries at the market sector level, including the agriculture and fishing 
industry for the years 1981-2004, the mining and quarrying industry for the years 1981-2004, 
the manufacturing industry for the years 1981-2004, the electricity, gas and water industry for 
the years 1993 and 1995-2004, the construction industry for the years 1981-2004, the hotels 
and restaurants industry for the years 1990-2001 and 2003-2004, the land, sea and air 
transport industry for the years 1981-1991, 1993-1994 and 1997, the telecommunications 
industry for the years 1993-1994 and 1997 and the financial intermediation industry for the 
years 1981-2004 (the industry FDI inflows data do not include the wholesale trade industry, 
retail trade industry or recreational, cultural and sporting industry). Sub-industries of the 
manufacturing industry, including food products, textiles and wearing apparel, wood, 
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publishing and printing, petroleum, coal, chemicals and associated products and “other 
manufacturing” have industry FDI inflows data from 1981 to 1991. There are no industry FDI 
inflows data for the basic metal products, structural and sheet metal products and transport 
equipment sub-industries. The industry FDI data are adjusted by the Australian GDP 
deflators. 
 
6.1.6.2 Chinese data issues 
 
Chinese Secondary Industry TFP growth data are from the author’s calculations in Section 
5.3 for the years 1987-2003. Chinese industry growth rate for the capital-labour ratio are 
calculated in Section 5.3 for the years 1987-2004. 
 
The data for government expenditure on R&D and education are not available for each 
industry; therefore, they are collected for the aggregate Chinese economy for the years 
1987-2003 in billions of RMB from the China Statistical Yearbook 2005. They are adjusted by 
Chinese GDP deflators at constant 1990 prices. The Chinese GDP deflator data are 
collected from the United Nations Aggregate Database at constant 1990 prices (United 
Nations 2005). 
 
The openness rate and average tariff rate for China are defined similarly to Australia. The 
exports and imports of goods data are collected from the China Statistical Yearbook 2005 in 
millions of US dollars from 1980 to 2003. Chinese customs and import duties data are 
obtained from China Statistical Yearbooks in 100 million RMB at current prices from 1980 to 
2003. 
 
Chinese industry FDI inflows data are collected from China Statistical Yearbooks (National 
Bureau of Statistics of China 1986-2004) for the contract value of China’s utilization of 
foreign capital in 10,000 US dollars. However, the data are only available for second level 
industries for limited period, for instance, mining and quarrying for the years 1996-2003, 
manufacturing for the years 1986-2003, production and supply of electricity, gas and water 
for the years 1996-2003 and construction for the years 1986-2003.   
 
As the data for TFP growth and its expected determinants are time series data, the 
Augmented Dicker-Fuller unit root test is carried out. The results show that none of the 
Australian data are stationary, while the Chinese average tariff rate and Chinese second 
level industry FDI inflows data are stationary. Therefore, the first difference is utilized on 
Australian data for all variables, and Chinese data for most variables except for Chinese 
average tariff rate and second level industry FDI inflows. 
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Panel data analysis with industry fixed effects is first modelled for both Australia and China 
using the pooled least squares method; then each industry is modelled separately using the 
ordinary least squares method.  
 
The results are shown in Tables 6-1 to 6-35. The empirical results for Chinese TFP growth 
are reported in Tables 6-1 to 6-15. The empirical results for Australian TFP growth are 
reported in Tables 6-16 to 6-35.  
 
6.2 EMPIRICAL RESULTS FOR CHINESE TFP GROWTH 
 
There are four different regressions for Chinese TFP growth estimations. Regression 1 uses 
all economic variables except for China’s FDI inflows. Regression 2 uses the variables in 
Regression 1 plus the APEC variable, which represents China’s membership in APEC. 
Regression 3 uses all the economic variables. Regression 4 uses all the economic variables 
plus the APEC variable. Regressions 1 to 4 are used for the estimations of the four second 
level industries; Regressions 1 and 2 are used for the estimations of the detailed third level 
sub-industries of the Chinese Secondary Industry. Fixed effects for each industry are used in 
the panel data estimation.  
 
Because the data for Chinese industry FDI inflows are not available over the whole study 
period, estimations with and without FDI variables are used. The sample period for TFP 
growth is usually from 1988 to 2003. However, as FDI inflows data are not available for all 
years, some sample periods for the estimations using the FDI variable have only seven or 
eight years of observations. Furthermore, because FDI inflows data are only available for the 
Chinese second level industries, the FDI inflows variable is used only for the four second 
level industries. 
 
6.2.1 Impact of China’s input factor changes 
 
6.2.1.1 Impact of the capital-labour ratio 
 
In the panel data analysis for the second level industries, the coefficients of the capital-labour 
ratio are all negative and statistically significant at the one percent level in regressions 1 and 
2 (see Table 6-1). This indicates that an increase in capital relative to labour does not 
stimulate total factor productivity growth for the aggregate second level industries. 
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For each of the four second level industries (see Table 6-1), the coefficients of the capital-
labour ratio for the mining and quarrying industry are negative but insignificant in regressions 
1 and 2, while positive and statistically significant in regression 3. The coefficients of the 
capital-labour ratio for the manufacturing industry are negative and statistically significant in 
regressions 1 and 2. The coefficients of the capital-labour ratio for the production and supply 
of power, gas and water industry are all negative and statistically significant. The coefficients 
of the capital-labour ratio for the construction industry are all negative but insignificant. The 
results show that when the capital-labour ratio increases, TFP growth for the mining and 
quarrying industry grows at the same time; however, TFP growth for the manufacturing 
industry and the production and supply of power, gas and water industry actually decreases. 
 
This result indicates that an increase in the ratio of capital relative to labour is not a major 
source of TFP growth, especially for the manufacturing industry (as China is the most labour 
abundant country in the world); instead any changes related to labour can boost TFP growth. 
 
Table 6-1: Results for the growth of the capital-labour ratio for Chinese second level 
industry 
Regression 1 uses all the economic variables except for China’s FDI inflows. Regression 2 uses the variables in Regression 1 
plus the APEC variable. Regression 3 uses all the economic variables. Regression 4 uses all the economic variables plus the 
APEC variable. 
Regression 1 Regression 2 Regression 3 Regression 4 
 
Coefficient t-Stat Coefficient t-Stat Coefficient t-Stat Coefficient t-Stat 
From Table 
in Appendix 
A 
Panel data 
regression  -0.8350*** -12.5870 -0.8192*** -12.7139 -0.1106 -0.4624 -0.1296 -0.5295 A-1 
Mining and 
quarrying 
industry -0.0055 -0.0255 -0.2731 -1.3415 1.3258*** 2.56E+13 __ __ A-2 
Manufacturing 
industry  -0.5970** -2.1457 -0.6642** -2.3901 -0.2222 -0.6646 -0.3398 -0.9082 A-3 
Production and 
supply of 
power, gas and 
water industry -0.8873*** -29.3906 -0.8506*** -30.3306 -1.9255*** -2.67E+11 __ __ A-4 
Construction 
industry  -0.1368 -0.8810 -0.1352 -0.8629 -0.2310 -1.3438 -0.2316 -1.3372 A-5 
Note: *** p <0.01, ** p <0.05, * p <0.10 mean statistically significant at the one, five and ten percent level respectively. 
 
For the sub-industries of the mining and quarrying industry (see Table 6-2), the coefficients 
of the capital-labour ratio are negative and significant for the coal mining and processing sub-
industry and the logging and transport of timber and bamboo sub-industry. However, positive 
and significant coefficients are found for the petroleum and natural gas extraction sub-
industry in regression 1, the nonferrous metals mining and dressing sub-industry, the non-
metal minerals mining and dressing sub-industry and the “other minerals” mining and 
dressing sub-industry. For the ferrous metals mining and dressing sub-industry, the 
coefficients are positive but insignificant. This result is consistent with the panel data analysis 
for the second level mining and quarrying industry; that is, an increase in capital inputs 
relative to labour inputs will result in TFP growth in most sub-industries of the mining and 
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quarrying industry, except for the coal mining and processing sub-industry and the logging 
and transport of timber and bamboo sub-industry. 
 
For the sub-industries of the manufacturing industry (see Table 6-2), the coefficients of the 
capital-labour ratio are positive and significant for the food processing sub-industry, the 
leather, furs, down and related products sub-industry, the medical and pharmaceutical 
products sub-industry, the chemical fiber sub-industry, the plastic products sub-industry, the 
non-metal mineral products sub-industry, the special purposes equipment sub-industry and 
the instruments, meters, cultural and clerical machinery sub-industry. These sub-industries 
mainly require relatively more capital inputs than labour inputs. Therefore, as the capital-
labour ratio grows, TFP growth of these sub-industries grows. 
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Table 6-2: Results for the growth of the capital-labour ratio for Chinese third level sub-
industries 
Regression 1 uses all the economic variables except for China’s FDI inflows. Regression 2 uses the variables in Regression 1 
plus the APEC variable.  
Regression 1 Regression 2 
 
Coefficient t-Statistic Coefficient t-Statistic 
From Table 
in Appendix 
A 
Panel data regression  0.0039 1.3872 0.0040 1.4184 A-6 
Coal mining and processing -0.9786*** -11.3384 -0.6626*** -7.5847 A-7 
Petroleum and natural gas extraction 0.1515** 2.5853 0.0783 1.4291 A-7 
Ferrous metals mining and dressing 0.0465 0.9949 0.0389 0.8744 A-8 
Nonferrous metals mining and dressing 0.2534*** 3.5085 0.3134*** 3.5273 A-8 
Non-metal minerals mining and dressing 0.8161*** 40.9156 0.0057*** 1.42E+13 A-9 
Other minerals mining and dressing 0.0057*** 1.42E+13 __ __ A-9 
Logging and transport of timber and bamboo -0.8498*** -33.5986 -0.9593*** -45.6145 A-9 
Food processing 1.1951*** 10.4276 __ __ A-10 
Food production -0.7195*** -156.7483 -0.7163*** -147.7422 A-10 
Beverage production -2.1190*** -10.8330 __ __ A-11 
Tobacco processing -0.4719*** -25.5618 __ __ A-11 
Textile industry -0.5216*** -11.9055 -0.5141*** -11.1201 A-11 
Garments and other fiber products -0.0835** -2.1792 -0.1529*** -3.3698 A-12 
Leather, furs, down and related products 0.6896*** 11.9800 0.7100*** 11.6735 A-12 
Timber processing, bamboo cane, palm, fiber and 
straw products -0.1498*** -2.9515 -0.2882*** -5.1538 A-13 
Furniture manufacturing -0.3533*** -14.1073 -0.3983*** -14.8696 A-13 
Papermaking and paper products -0.5954*** -32.6808 -0.5956*** -29.6061 A-14 
Printing and record medium reproduction -0.3930*** -13.8573 -0.4266*** -13.7662 A-14 
Cultural, educational and sports goods -0.1629*** -7.4677 -0.2092*** -8.8796 A-15 
Petroleum refining and coking -0.8582*** -18.0269 -1.0019*** -24.6292 A-15 
Raw chemical materials and chemical products -0.6042*** -499.2024 -0.6038*** -470.2451 A-16 
Medical and pharmaceutical products 0.6147*** 10.4579 0.4578*** 7.5143 A-16 
Chemical fiber 0.3307*** 12.4014 0.3902*** 15.3718 A-17 
Rubber products -0.0735* -1.7279 -0.0687 -1.5811 A-17 
Plastic products 0.1986*** 2.8549 0.0901 1.2850 A-18 
Non-metal mineral products 1.1355*** 33.9510 __ __ A-18 
Smelting and pressing of ferrous metals -2.7952*** -31.8760 -3.1223*** -49.1084 A-18 
Smelting and pressing of nonferrous metals -0.2872*** -3.7665 -0.3544*** -4.7576 A-19 
Metal products -0.4491*** -4.7918 -0.5173*** -5.4386 A-19 
Ordinary machinery -0.0871** -2.4397 __ __ A-20 
Special purposes equipment 0.7186*** 10.7974 __ __ A-20 
Transport equipment -0.6863*** -16.9822 __ __ A-20 
Electric equipment and machinery -1.0542*** -21.9877 __ __ A-20 
Electronic and telecommunications -1.1056*** -15.9500 __ __ A-21 
Instruments, meters, cultural and clerical machinery 0.3994** 2.5330 __ __ A-21 
Other manufacturing -0.5636*** -33.4386 -0.7228*** -58.8763 A-21 
Production and supply of power, steam and hot water -0.8340*** -18.9940 __ __ A-22 
Production and supply of gas 1.9608*** 35.7564 __ __ A-22 
Production and supply of tap water -0.7595*** -21.6772 -0.6620*** -38.4615 A-22 
Note: *** p <0.01, ** p <0.05, * p <0.10 mean statistically significant at the one, five and ten percent level respectively. 
 
Negative and significant coefficients are found for the food production sub-industry, the 
beverage production sub-industry, the tobacco processing sub-industry, the textile sub-
industry, the garments and other fiber products sub-industry, the timber processing, bamboo 
cane, palm, fiber and straw products sub-industry, the furniture manufacturing sub-industry, 
the papermaking and paper products sub-industry, the printing and record medium 
reproduction sub-industry, the cultural, educational and sports goods sub-industry, the 
petroleum refining and coking sub-industry, the raw chemical materials and chemical 
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products sub-industry, the rubber products sub-industry, the smelting and pressing of ferrous 
metals sub-industry, the smelting and pressing of nonferrous metals sub-industry, the metal 
products sub-industry, the ordinary machinery sub-industry, the transport equipment sub-
industry, the electric equipment and machinery sub-industry, the electronic and 
telecommunications sub-industry and the “other manufacturing” sub-industry. Although there 
are some sub-industries that are considered to be capital-intensive industries, nearly half of 
these sub-industries produce labour-intensive, natural resource intensive or land intensive 
products. As a result, the increase in capital relative to labour does not cause TFP growth to 
increase as expected. 
 
For the sub-industries of the production and supply of power, gas and water industry (see 
Table 6-2), the coefficients of the capital-labour ratio are negative and significant for the 
production and supply of power, steam and hot water sub-industry and the production and 
supply of tap water sub-industry; while positive and significant for the production and supply 
of gas sub-industry. Thus the increase in the growth of the capital-labour ratio tends to cause 
TFP growth increases in the production and supply of gas sub-industry. 
 
Negative and insignificant coefficients are found for the capital-labour ratio in the construction 
industry (see Table 6-1); therefore, no impact could be found for capital-labour ratio growth 
on TFP growth. 
 
6.2.1.2 Impact of R&D expenditure 
 
In the analysis of the panel data regression for the second level industries (see Table 6-3), 
the coefficients of R&D expenditure are mostly positive, but are not statistically significant in 
regressions 1, 3 and 4; while they are negative but insignificant in regression 2. 
 
The coefficients of R&D expenditure for the second level mining and quarrying industry (see 
Table 6-3) are positive and significant in regressions 1 and 3, while negative but insignificant 
in regression 2. For its sub-industries (see Table 6-4), the coefficients of R&D expenditure 
are positive and significant for the coal mining and processing sub-industry, the ferrous 
metals mining and dressing sub-industry and the nonferrous metals mining and dressing 
sub-industry; while negative and significant for the “other minerals” mining and dressing sub-
industry and the logging and transport of timber and bamboo sub-industry. For the petroleum 
and natural gas extraction sub-industry and the non-metal minerals mining and dressing sub-
industry, the coefficients are found to be positive and significant in regression 1, while 
negative and significant in regression 2. These results indicate that more expenditure in R&D 
in the coal, ferrous and nonferrous metals mining will improve their total factor productivity 
growth significantly. 
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Table 6-3: Results for the difference of LN China's R&D expenditure for Chinese 
second level industry 
Regression 1 uses all the economic variables except for China’s FDI inflows. Regression 2 uses the variables in Regression 1 
plus the APEC variable. Regression 3 uses all the economic variables. Regression 4 uses all the economic variables plus the 
APEC variable. 
Regression 1 Regression 2 Regression 3 Regression 4 
 
Coefficient t-Statistic Coefficient t-Statistic Coefficient t-Statistic Coefficient t-Statistic 
From Table 
in Appendix 
A 
Panel data 
regression  48.2275 1.0433 -8.8138 -0.1712 31.4604 0.6470 22.0028 0.4163 A-1 
Mining and 
quarrying industry 76.4181* 1.9061 -24.3705 -0.5551 89.0767*** 2.24E+13 __ __ A-2 
Manufacturing 
industry  55.4307 1.0648 9.9683 0.1693 48.8353 0.9580 26.6054 0.4438 A-3 
Production and 
supply of power, 
gas and water 
industry 92.1219** 2.4976 17.4700 0.4702 -229.1811*** -1.54E+11 __ __ A-4 
Construction 
industry  40.8755 1.5438 36.4668 1.1743 62.1680* 1.9822 56.4768 1.6303 A-5 
Note: *** p <0.01, ** p <0.05, * p <0.10 mean statistically significant at the one, five and ten percent level respectively. 
 
The coefficients of R&D expenditure for the second level manufacturing industry are positive, 
but they are not significant (see Table 6-3).  
 
For its sub-industries (see Table 6-4), the coefficients of R&D expenditure are positive and 
significant for the food processing sub-industry, the tobacco processing sub-industry, the 
garments and other fiber products sub-industry in regression 1, the leather, furs, down and 
related products sub-industry, the timber processing, bamboo cane, palm, fiber and straw 
products sub-industry, the printing and record medium reproduction sub-industry, the 
petroleum refining and coking sub-industry, the raw chemical materials and chemical 
products sub-industry, the medical and pharmaceutical products sub-industry, the chemical 
fiber sub-industry, the plastic products sub-industry, the non-metal mineral products sub-
industry, the smelting and pressing of nonferrous metals sub-industry, the special purposes 
equipment sub-industry and the instruments, meters, cultural and clerical machinery sub-
industry. However, the coefficients of R&D are found to be negative and significant for the 
food production sub-industry in regression 2, the furniture manufacturing sub-industry, the 
papermaking and paper products sub-industry, the cultural, educational and sports goods 
sub-industry, the electric equipment and machinery sub-industry and the electronic and 
telecommunications sub-industry. The smelting and pressing of ferrous metals sub-industry 
has significant and opposite coefficients in different regressions, that is, the coefficients are 
positive and significant in regression 1, while negative and significant in regression 2.  
 
Other sub-industries of manufacturing have insignificant coefficients regardless of their signs. 
For example, for the beverage production sub-industry, the rubber products sub-industry, the 
ordinary machinery sub-industry and the transport equipment sub-industry, the coefficients 
are positive but insignificant; for the textile sub-industry, the coefficients are negative but 
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insignificant; for the metal products sub-industry, the coefficients are positive but insignificant 
in regression 1, while negative but insignificant in regression 2; for the “other manufacturing” 
sub-industry, the coefficients are positive and significant in regression 1, while negative but 
insignificant in regression 2.  
 
Table 6-4: Results for the difference of LN China's R&D expenditure for Chinese third 
level sub-industries 
Regression 1 uses all economic variables except for China’s FDI inflows. Regression 2 uses variables in Regression 1 plus the 
APEC variable, which represents China’s membership in APEC.  
Regression 1 Regression 2 
 
Coefficient t-Statistic Coefficient t-Statistic 
From Table 
in Appendix 
A 
Panel data regression 131.3453*** 3.1135 70.7564 1.4870 A-6 
Coal mining and processing 98.7922*** 7.9676 55.2704*** 4.4297 A-7 
Petroleum and natural gas extraction 45.3886*** 2.7708 -38.2961** -2.2026 A-7 
Ferrous metals mining and dressing 271.5483*** 15.1925 204.7413*** 10.8084 A-8 
Nonferrous metals mining and dressing 99.5753*** 8.7638 110.8545*** 7.4114 A-8 
Non-metal minerals mining and dressing 355.8402*** 54.2015 -281.8687*** -2.66E+12 A-9 
Other minerals mining and dressing -281.8687*** -2.66E+12 __ __ A-9 
Logging and transport of timber and bamboo -37.7272*** -3.7841 -139.2539*** -14.3568 A-9 
Food processing 208.2708*** 11.3489 __ __ A-10 
Food production -24.4171 -1.4220 -43.6738** -2.2291 A-10 
Beverage production 7.1782 1.1729 __ __ A-11 
Tobacco processing 70.0745*** 12.6289 __ __ A-11 
Textile industry -7.2448 -0.4849 -1.9356 -0.1064 A-11 
Garments and other fiber products 52.7291*** 2.8131 15.2779 0.6675 A-12 
Leather, furs, down and related products 136.9572*** 6.7933 151.2286*** 6.1996 A-12 
Timber processing, bamboo cane, palm, fiber and 
straw products 260.8954*** 9.4962 146.1666*** 4.2590 A-13 
Furniture manufacturing -29.4576* -1.7889 -78.1556*** -3.9578 A-13 
Papermaking and paper products -120.5555*** -11.5518 -120.7198*** -9.1716 A-14 
Printing and record medium reproduction 148.7535*** 12.9658 131.7656*** 10.0408 A-14 
Cultural, educational and sports goods -51.7061*** -3.7850 -96.2907*** -5.8739 A-15 
Petroleum refining and coking 194.7828*** 14.5072 79.2661*** 5.9921 A-15 
Raw chemical materials and chemical products 22.3459*** 3.7262 19.4522*** 2.8349 A-16 
Medical and pharmaceutical products 104.8803*** 13.2907 67.6000*** 7.2586 A-16 
Chemical fiber 39.9556*** 5.8610 78.5346*** 10.6040 A-17 
Rubber products 10.1423 1.0694 13.1973 1.1955 A-17 
Plastic products 65.8099*** 3.6771 0.6257 0.0303 A-18 
Non-metal mineral products 110.0713*** 18.4700 __ __ A-18 
Smelting and pressing of ferrous metals 45.6781** 2.5418 -142.1668*** -9.5143 A-18 
Smelting and pressing of nonferrous metals 124.9204*** 7.9275 67.9024*** 3.8445 A-19 
Metal products 39.4703 1.6339 -7.9855 -0.2869 A-19 
Ordinary machinery 4.0581 0.6284 __ __ A-20 
Special purposes equipment 15.5861* 1.7867 __ __ A-20 
Transport equipment 17.1277 1.3130 __ __ A-20 
Electric equipment and machinery -189.6304*** -13.0101 __ __ A-20 
Electronic and telecommunications -195.7473*** -11.655 __ __ A-21 
Instruments, meters, cultural and clerical machinery 112.5109*** 4.3274 __ __ A-21 
Other manufacturing 491.3703*** 20.5137 -42.0624 -1.6069 A-21 
Production and supply of power, steam and hot water -38.8530*** -4.5391 __ __ A-22 
Production and supply of gas 460.1174*** 55.5824 __ __ A-22 
Production and supply of tap water 188.7655*** 12.9009 -6.1311 -0.7330 A-22 
Note: *** p <0.01, ** p <0.05, * p <0.10 mean statistically significant at the one, five and ten percent level respectively. 
 
The results indicate that in most sub-industries of manufacturing, more expenditure in R&D 
will result in larger TFP growth in these sub-industries. 
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The coefficients of R&D expenditure for the second level production and supply of power, 
gas and water industry (see Table 6-3) are positive and significant in regression 1, but 
insignificant in regression 2; while they are negative and significant in regression 3. For its 
sub-industries (see Table 6-4), the coefficients of R&D expenditure are negative and 
significant for the production and supply of power, steam and hot water sub-industry, while 
positive and significant for the production and supply of gas sub-industry. For the production 
and supply of tap water sub-industry, the coefficients are found to be positive and significant 
in regression 1, while negative but insignificant in regression 2. The results show that the 
production of gas and tap water sub-industries will increase their TFP growth if more 
expenditure is put into research and development. 
 
The coefficients of R&D expenditure for the second level construction industry (see Table 6-3) 
are positive but insignificant in regressions 1, 2 and 4, while significant in regression 3. The 
results do not show that more expenditure in R&D will cause TFP growth in the construction 
industry. 
 
6.2.1.3 Impact of education expenditure 
 
The coefficients of education expenditure in the panel data regression for the four second 
level industries are positive and statistically significant (see Table 6-5), indicating that an 
increase in the growth of education expenditure will result in an increase in the growth of 
industrial TFP. 
 
The coefficients of education expenditure for the second level mining and quarrying industry 
(see Table 6-5) are positive in regression 1 and 2, but are not statistically significant; 
however, they are negative and significant in regression 3. For its sub-industries (see Table 
6-6), the coefficients of education expenditure are negative and significant for the coal mining 
and processing sub-industry and the ferrous metals mining and dressing sub-industry; while 
positive and significant coefficients are found for the petroleum and natural gas extraction 
sub-industry in regression 1, the nonferrous metals mining and dressing sub-industry, the 
“other minerals” mining and dressing sub-industry and the logging and transport of timber 
and bamboo sub-industry. The coefficients for the non-metal minerals mining and dressing 
sub-industry are negative and significant in regression 1, while positive and significant in 
regression 2. The results indicate that although more expenditure on education does not 
seem to increase TFP growth in the coal, ferrous, non-metal minerals mining sub-industries, 
it does improve total factor productivity growth in the energy, nonferrous metals, “other 
minerals” and timber production sub-industries. 
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Table 6-5: Results for the difference of China's education expenditure for Chinese 
second level industry 
Regression 1 uses all the economic variables except for China’s FDI inflows. Regression 2 uses the variables in Regression 1 
plus the APEC variable. Regression 3 uses all the economic variables. Regression 4 uses all the economic variables plus the 
APEC variable. 
Regression 1 Regression 2 Regression 3 Regression 4 
 
Coefficient t-Stat Coefficient t-Stat Coefficient t-Stat Coefficient t-Stat 
From 
Table in 
Appendix 
A 
Panel data 
regression  152.4473*** 2.6831 106.2351* 1.8107 116.1463* 1.7490 106.1718 1.5129 A-1 
Mining and 
quarrying 
industry 82.3795 1.5753 48.1956 1.0160 -44.5747*** -2.84E+12 __ __ A-2 
Manufacturing 
industry  259.6785*** 3.7479 243.3984*** 3.5192 178.7603** 2.2435 188.1084** 2.3195 A-3 
Production and 
supply of 
power, gas and 
water industry -24.8814 -0.5555 -93.2360** -2.1791 -424.7762*** -1.83E+11 __ __ A-4 
Construction 
industry  135.6185*** 4.0705 132.2100*** 3.6972 152.8858*** 4.2575 148.5110*** 3.9299 A-5 
Note: *** p <0.01, ** p <0.05, * p <0.10 mean statistically significant at the one, five and ten percent level respectively. 
 
The coefficients of education expenditure for the second level manufacturing industry (see 
Table 6-5) are positive and statistically significant in all regressions. This indicates that one 
percent increase in education expenditure will result in a contribution to TFP growth in 
manufacturing industry ranging from 1.78 to 2.58 percent. 
 
For its sub-industries (see Table 6-6), the coefficients of education expenditure are negative 
and significant for the food processing sub-industry, the tobacco processing sub-industry, the 
non-metal mineral products sub-industry, the ordinary machinery sub-industry and the 
special purposes equipment sub-industry. However, positive and significant coefficients are 
found for the food production sub-industry, the beverage production sub-industry, the textile 
sub-industry, the garments and other fiber products sub-industry, the leather, furs, down and 
related products sub-industry, the timber processing, bamboo cane, palm, fiber and straw 
products sub-industry, the furniture manufacturing sub-industry, the papermaking and paper 
products sub-industry, the printing and record medium reproduction sub-industry, the cultural, 
educational and sports goods sub-industry, the petroleum refining and coking sub-industry, 
the raw chemical materials and chemical products sub-industry, the medical and 
pharmaceutical products sub-industry, the rubber products sub-industry, the plastic products 
sub-industry, the smelting and pressing of ferrous metals sub-industry, the smelting and 
pressing of nonferrous metals sub-industry, the metal products sub-industry, the electric 
equipment and machinery sub-industry, the electronic and telecommunications sub-industry 
and the “other manufacturing” sub-industry. For the chemical fiber sub-industry, the 
coefficients are negative and significant in regression 1, while positive but insignificant in 
regression 2. For the transport equipment sub-industry, a negative but insignificant 
coefficient is found. For the instruments, meters, cultural and clerical machinery sub-industry, 
a positive but insignificant coefficient is found. The results indicate that in most sub-industries 
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of manufacturing, labour skills improvement through education is an important factor in 
improving their total factor productivity growth. 
 
Table 6-6: Results for the difference of China's education expenditure for Chinese 
third level sub-industries 
Regression 1 uses all the economic variables except for China’s FDI inflows. Regression 2 uses the variables in Regression 1 
plus the APEC variable.  
 Regression 1 Regression 2 
 Coefficient t-Statistic Coefficient t-Statistic 
From Table 
in Appendix 
A 
Panel data regression  120.9311** 2.3244 65.9053 1.1855 A-6 
Coal mining and processing -28.8207** -2.0331 -89.9093*** -6.0958 A-7 
Petroleum and natural gas extraction 65.3567*** 3.1958 15.7338 0.8029 A-7 
Ferrous metals mining and dressing -101.4151*** -5.4046 -149.4635*** -7.9324 A-8 
Nonferrous metals mining and dressing 43.0210** 2.4590 41.1620** 2.3435 A-8 
Non-metal minerals mining and dressing -130.5761*** -14.7876 44.4972*** 4.44E+11 A-9 
Other minerals mining and dressing 44.4972*** 4.44E+11 __ __ A-9 
Logging and transport of timber and bamboo 67.1734*** 5.0239 21.8566** 1.9976 A-9 
Food processing -68.2928* -1.6712 __ __ A-10 
Food production 353.9426*** 16.9309 336.0937*** 14.8446 A-10 
Beverage production 618.8266*** 10.6168 __ __ A-11 
Tobacco processing -176.6568*** -17.9754 __ __ A-11 
Textile industry 366.8125*** 19.4209 369.2061*** 18.9635 A-11 
Garments and other fiber products 328.7095*** 13.6983 312.4845*** 12.7302 A-12 
Leather, furs, down and related products 281.9205*** 10.1070 286.9133*** 10.1373 A-12 
Timber processing, bamboo cane, palm, fiber and 
straw products 414.0093*** 11.9692 377.6917*** 10.9471 A-13 
Furniture manufacturing 416.0675*** 19.5324 394.5451*** 18.2822 A-13 
Papermaking and paper products 360.4636*** 27.4867 360.4069*** 26.8700 A-14 
Printing and record medium reproduction 61.2138*** 4.3273 49.6383*** 3.3647 A-14 
Cultural, educational and sports goods 343.7354*** 19.6510 323.3606*** 18.2444 A-15 
Petroleum refining and coking 136.5386*** 7.8907 68.2184*** 4.5396 A-15 
Raw chemical materials and chemical products 132.2803*** 18.1649 129.6507*** 16.4364 A-16 
Medical and pharmaceutical products 31.7435*** 3.1256 17.4561* 1.7482 A-16 
Chemical fiber -21.4420** -2.3728 1.6966 0.1955 A-17 
Rubber products 26.4781** 2.0609 27.6435** 2.1208 A-17 
Plastic products 182.8384*** 6.8238 170.5613*** 6.5243 A-18 
Non-metal mineral products -390.9182*** -24.0252 __ __ A-18 
Smelting and pressing of ferrous metals 327.2117*** 15.5579 223.5697*** 14.4161 A-18 
Smelting and pressing of nonferrous metals 144.1447*** 8.0286 100.8934*** 5.4131 A-19 
Metal products 374.6061*** 10.8172 361.4124*** 10.4591 A-19 
Ordinary machinery -77.8582*** -8.9166 __ __ A-20 
Special purposes equipment -135.2750*** -5.3834 __ __ A-20 
Transport equipment -21.5706 -1.4776 __ __ A-20 
Electric equipment and machinery 488.3609*** 27.0919 __ __ A-20 
Electronic and telecommunications 393.4081*** 19.8098 __ __ A-21 
Instruments, meters, cultural and clerical machinery 19.6999 0.5861 __ __ A-21 
Other manufacturing 1147.5550*** 42.0909 1276.2570*** 72.1183 A-21 
Production and supply of power, steam and hot water -79.4084*** -5.1633 __ __ A-22 
Production and supply of gas 687.6908*** 46.1623 __ __ A-22 
Production and supply of tap water -78.3969*** -4.4170 -217.2608*** -23.6348 A-22 
Note: *** p <0.01, ** p <0.05, * p <0.10 mean statistically significant at the one, five and ten percent level respectively. 
 
The coefficients of education expenditure for the second level production and supply of 
power, gas and water industry (see Table 6-5) are negative, but are only significant in 
regressions 2 and 3. For its sub-industries (see Table 6-6), the coefficients of education 
expenditure are negative and significant for the production and supply of power, steam and 
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hot water sub-industry and the production and supply of tap water sub-industry; while 
positive and significant coefficient is found for the production and supply of gas sub-industry. 
The results show that more expenditure on education only improves total factor productivity 
growth in the gas production sub-industry. 
 
The coefficients of education expenditure for the second level construction industry (see 
Table 6-5) are all positive and significant. This shows that one percent increase in the 
education expenditure will result in a contribution to TFP growth in the construction industry 
ranging from 1.32 to 1.52 percent. 
 
6.2.2 Impact of China’s openness 
 
6.2.2.1 Impact of the openness rate 
 
The coefficients of the openness rate in the panel data regression for the four second level 
industries (see Table 6-7) are negative in regressions 1 and 2, but only statistically significant 
in regression 2; while positive coefficients are found in regressions 3 and 4, but are not 
significant.  
 
Table 6-7: Results for the difference of LN China's openness rate for Chinese second 
level industry 
Regression 1 uses all the economic variables except for China’s FDI inflows. Regression 2 uses the variables in Regression 1 
plus the APEC variable. Regression 3 uses all the economic variables. Regression 4 uses all the economic variables plus the 
APEC variable. 
 Regression 1 Regression 2 Regression 3 Regression 4 
 Coefficient t-Stat Coefficient t-Stat Coefficient t-Stat Coefficient t-Stat 
From 
Table in 
Appendix 
A 
Panel data 
regression  -56.9489 -1.4818 -114.1614** -2.5273 24.5900 0.5345 8.0817 0.1403 A-1 
Mining and 
quarrying 
industry 0.2356 0.0076 -82.6873** -2.3757 169.0655*** 4.72E+13 __ __ A-2 
Manufacturing 
industry  34.1937 0.6530 -13.3019 -0.2225 56.4185 1.0757 26.7794 0.3990 A-3 
Production and 
supply of 
power, gas and 
water industry -129.9836*** -4.2577 -205.5570*** -6.3277 -4.5785*** -4.52E+09 __ __ A-4 
Construction 
industry  -27.6123 -0.9443 -31.8606 -0.9594 -31.8940 -1.0887 -38.1540 -1.1426 A-5 
Note: *** p <0.01, ** p <0.05, * p <0.10 mean statistically significant at the one, five and ten percent level respectively. 
 
The coefficients of the openness rate for the second level mining and quarrying industry (see 
Table 6-7) are positive and significant in regression 3 (positive but insignificant in regression 
1), while negative and significant in regression 2. For its sub-industries (see Table 6-8), the 
coefficients of the openness rate are negative and significant for the coal mining and 
processing sub-industry, the ferrous metals mining and dressing sub-industry in regression 2, 
the nonferrous metals mining and dressing sub-industry in regression 1, the “other minerals” 
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mining and dressing sub-industry and the logging and transport of timber and bamboo sub-
industry. However, the coefficients are positive and significant in regression 1 for the 
petroleum and natural gas extraction sub-industry and the non-metal minerals mining and 
dressing sub-industry, while negative and significant in regression 2. The results indicate that 
for industries dealing with natural resources, of which China possesses a considerable 
amount, their TFP growth tends to decrease if China imports more from other countries. 
 
The coefficients of the openness rate for the second level manufacturing industry (see Table 
6-7) are positive in regressions 1, 3 and 4, while negative in regression 2; but they are not 
statistically significant. 
 
For its sub-industries (see Table 6-8), the coefficients of the openness rate are positive and 
significant for the food processing sub-industry, the beverage production sub-industry, the 
textile sub-industry, the leather, furs, down and related products sub-industry, the medical 
and pharmaceutical products sub-industry, the chemical fiber sub-industry, the non-metal 
mineral products sub-industry, the ordinary machinery sub-industry, the special purposes 
equipment sub-industry, the instruments, meters, cultural and clerical machinery sub-industry 
and the “other manufacturing” sub-industry. The results show that for a one percent increase 
in China’s openness rate, a contribution to TFP growth ranges from as low as 0.19 percent 
for the ordinary machinery sub-industry to as high as 4.56 percent for the “other 
manufacturing” sub-industry. 
 
However, negative and significant coefficients are found for the food production sub-industry, 
the tobacco processing sub-industry, the garments and other fiber products sub-industry, the 
furniture manufacturing sub-industry, the papermaking and paper products sub-industry, the 
printing and record medium reproduction sub-industry, the cultural, educational and sports 
goods sub-industry, the raw chemical materials and chemical products sub-industry, the 
smelting and pressing of ferrous metals sub-industry, the metal products sub-industry, the 
transport equipment sub-industry, the electric equipment and machinery sub-industry and the 
electronic and telecommunications sub-industry.  
 
For the timber processing, bamboo cane, palm, fiber and straw products sub-industry and 
the smelting and pressing of nonferrous metals sub-industry, positive and significant 
coefficients are found in regression 1, while negative but insignificant coefficients are found 
in regression 2. For the petroleum refining and coking sub-industry, a positive and significant 
coefficient is found in regression 1, while a negative and significant coefficient is found in 
regression 2. For the rubber products sub-industry, a negative but insignificant coefficient is 
found in regression 1, while a positive and insignificant coefficient is found in regression 2. 
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For the plastic products sub-industry, a positive and significant coefficient is found in 
regression 1, while a negative but insignificant coefficient is found in regression 2. 
 
Table 6-8: Results for the difference of LN China's openness rate for Chinese third 
level sub-industries 
Regression 1 uses all the economic variables except for China’s FDI inflows. Regression 2 uses the variables in Regression 1 
plus the APEC variable.  
 Regression 1 Regression 2 
 Coefficient t-Statistic Coefficient t-Statistic 
From Table 
in Appendix 
A 
Panel data regression 68.7092** 1.9932 1.5261 0.0360 A-6 
Coal mining and processing -185.0237*** -15.3623 -220.3244*** -18.5656 A-7 
Petroleum and natural gas extraction 26.7861* 1.9216 -37.8520*** -2.6139 A-7 
Ferrous metals mining and dressing -4.2096 -0.3003 -71.0037*** -4.5151 A-8 
Nonferrous metals mining and dressing -22.1723** -2.0092 -7.5205 -0.4482 A-8 
Non-metal minerals mining and dressing 201.9887*** 28.5755 -917.4963*** -2.15E+13 A-9 
Other minerals mining and dressing -917.4963*** -2.15E+13 __ __ A-9 
Logging and transport of timber and bamboo -97.3720*** -12.8790 -187.4897*** -24.0670 A-9 
Food processing 415.1859*** 17.1204 __ __ A-10 
Food production -20.9305 -1.4715 -40.3629** -2.3560 A-10 
Beverage production 57.4899*** 6.5796 __ __ A-11 
Tobacco processing -64.1140*** -7.9901 __ __ A-11 
Textile industry 29.6146** 2.3245 35.0884** 2.1084 A-11 
Garments and other fiber products -16.1910 -1.0144 -61.2757*** -2.7194 A-12 
Leather, furs, down and related products 132.7444*** 7.4642 148.3367*** 6.3751 A-12 
Timber processing, bamboo cane, palm, fiber and 
straw products 63.5510*** 2.8870 -41.6593 -1.4316 A-13 
Furniture manufacturing -19.5530 -1.4550 -65.5524*** -3.8608 A-13 
Papermaking and paper products -34.5682*** -4.2159 -34.7087*** -3.2472 A-14 
Printing and record medium reproduction -43.0682*** -4.5970 -63.9742*** -5.2182 A-14 
Cultural, educational and sports goods -35.8324*** -3.1861 -80.5077*** -5.5426 A-15 
Petroleum refining and coking 55.5660*** 4.9184 -65.0063*** -5.4408 A-15 
Raw chemical materials and chemical products -31.8001*** -6.4362 -34.7600*** -5.7902 A-16 
Medical and pharmaceutical products 130.2238*** 14.7219 82.2588*** 7.4907 A-16 
Chemical fiber 115.4893*** 19.7544 156.5789*** 22.9968 A-17 
Rubber products -0.5705 -0.0663 2.5728 0.2479 A-17 
Plastic products 54.5450*** 3.9628 -6.0134 -0.3552 A-18 
Non-metal mineral products 93.2607*** 13.2957 __ __ A-18 
Smelting and pressing of ferrous metals -209.6740*** -12.5998 -407.4464*** -28.3296 A-18 
Smelting and pressing of nonferrous metals 40.5942* 1.8870 -28.0625 -1.1983 A-19 
Metal products -1.1451 -0.0587 -47.0253** -1.9829 A-19 
Ordinary machinery 18.8356* 1.8819 __ __ A-20 
Special purposes equipment 104.7521*** 8.5593 __ __ A-20 
Transport equipment -123.5091*** -10.2118 __ __ A-20 
Electric equipment and machinery -96.0056*** -8.1738 __ __ A-20 
Electronic and telecommunications -193.0828*** -11.0681 __ __ A-21 
Instruments, meters, cultural and clerical machinery 120.5632*** 3.8434 __ __ A-21 
Other manufacturing 458.0055*** 22.3984 187.3575*** 11.1872 A-21 
Production and supply of power, steam and hot water -216.1187*** -17.7086 __ __ A-22 
Production and supply of gas 897.3372*** 77.0732 __ __ A-22 
Production and supply of tap water -44.8764*** -3.6536 -224.6563*** -31.1220 A-22 
Note: *** p <0.01, ** p <0.05, * p <0.10 mean statistically significant at the one, five and ten percent level respectively. 
 
The results indicate that for those manufacturing sub-industries where China has a 
competitive advantage in goods production compared to the rest of the world, the more open 
the domestic market, the more growth in total factor productivity will be achieved by these 
sub-industries, such as the textiles and ordinary machinery sub-industries. However, for 
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those manufacturing sub-industries where China has a disadvantage and currently imposes 
some kinds of protection, the more open the domestic market, the lower the improvement in 
TFP growth in these sub-industries, such as the paper and printing sub-industry and the 
transport equipment sub-industry. 
 
The coefficients of the openness rate for the second level production and supply of power, 
gas and water industry (see Table 6-7) are negative and significant. For its sub-industries 
(see Table 6-8), the coefficients are negative and significant for the production and supply of 
power, steam and hot water sub-industry and the production and supply of tap water sub-
industry; while positive and significant for the production and supply of gas sub-industry. The 
results show that the gas production sub-industry tends to improve its total factor productivity 
growth when China becomes more open to the world market. 
 
The coefficients of the openness rate for the construction industry (see Table 6-7) are 
negative, but are not statistically significant. Thus no improvement in TFP growth can be 
found when China becomes more open to the world for the construction industry. 
 
6.2.2.2 Impact of the average tariff rate 
 
Although negative coefficients are expected for the average tariff rate, the opposite is found, 
that is, positive coefficients are found for the average tariff rate in the panel data regression 
for the four second level industries (see Table 6-9). They are only significant in regression 2. 
 
The coefficients of the average tariff rate for the second level mining and quarrying industry 
(see Table 6-9) are positive and significant in regression 2, while negative and significant in 
regression 3. For its sub-industries (see Table 6-10), the coefficients are positive and 
significant in the coal mining and processing sub-industry, the ferrous metals mining and 
dressing sub-industry, the nonferrous metals mining and dressing sub-industry, the “other 
minerals” mining and dressing sub-industry and the logging and transport of timber and 
bamboo sub-industry. The coefficients are negative and significant in the petroleum and 
natural gas extraction sub-industry and the non-metal minerals mining and dressing sub-
industry in regression 1, while positive and significant in regression 2. The results indicate 
that a more protected domestic market will provide an advantageous environment for most of 
China’s natural resource sub-industries for improving their TFP growth, similarly to those for 
the openness rate variable in Section 6.2.2.1. 
 
The coefficients of the average tariff rate for the second level manufacturing industry are all 
positive and statistically significant (see Table 6-9), indicating that, generally speaking, a 
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higher protection rate for the Chinese manufacturing industry may result in an increase in the 
growth of industrial TFP.  
 
Table 6-9: Results for LN China's average tariff rate for Chinese second level industry 
Regression 1 uses all the economic variables except for China’s FDI inflows. Regression 2 uses the variables in Regression 1 
plus the APEC variable. Regression 3 uses all the economic variables. Regression 4 uses all the economic variables plus the 
APEC variable. 
 Regression 1 Regression 2 Regression 3 Regression 4 
 Coefficient t-Stat Coefficient t-Stat Coefficient t-Stat Coefficient t-Stat 
From 
Table in 
Appendix 
A 
Panel data 
regression  1.1789 0.1964 19.7142* 1.9402 14.3052 1.1094 17.8006 1.1958 A-1 
Mining and 
quarrying 
industry 1.8645 0.3760 28.0627*** 3.5239 -29.4039*** -2.87E+13 __ __ A-2 
Manufacturing 
industry  16.9250*** 3.2518 28.9902*** 3.1518 36.3587*** 3.2173 38.3621*** 3.2806 A-3 
Production 
and supply of 
power, gas 
and water 
industry 2.7305 0.5400 27.0655*** 3.6783 80.7005*** 1.68E+11 __ __ A-4 
Construction 
industry  -3.9317 -1.0125 -2.5033 -0.3874 -13.5137 -1.5756 -11.7538 -1.2127 A-5 
Note: *** p <0.01, ** p <0.05, * p <0.10 mean statistically significant at the one, five and ten percent level respectively. 
 
The coefficients of the average tariff rate are positive and significant for most sub-industries 
of manufacturing (see Table 6-10), such as the food production sub-industry, the tobacco 
processing sub-industry, the textile sub-industry, the garments and other fiber products sub-
industry, the leather, furs, down and related products sub-industry, the timber processing, 
bamboo cane, palm, fiber and straw products sub-industry and the furniture manufacturing 
sub-industry. On the contrary, negative and significant coefficients are found for the food 
processing sub-industry and the beverage production sub-industry. These results are quite 
similar to those reported in Section 6.2.2.1 for the openness rate variable, indicating that, 
with a competitive advantage, some Chinese manufacturing sub-industries will increase their 
TFP growth when facing competition from foreigners, while for those sub-industries where 
China is less competitive, a more protected domestic market is favourable to them in 
improving their TFP growth in the study period. 
 
The coefficients of the average tariff rate for the second level production and supply of power, 
gas and water industry (see Table 6-9) are all positive, but are only statistically significant in 
regressions 2 and 3. The coefficients of the average tariff rate for its sub-industries (see 
Table 6-10) are positive and significant in the production and supply of power, steam and hot 
water sub-industry and the production and supply of tap water sub-industry, while negative 
and significant in the production and supply of gas sub-industry. The results indicate that only 
the gas production sub-industry tends to improve its TFP growth under competitive pressure 
from foreigners. 
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Table 6-10: Results for LN China's average tariff rate for Chinese third level sub-
industries 
Regression 1 uses all the economic variables except for China’s FDI inflows. Regression 2 uses the variables in Regression 1 
plus the APEC variable.  
 Regression 1 Regression 2 
 Coefficient t-Statistic Coefficient t-Statistic 
From Table 
in Appendix 
A 
Panel data regression 7.3421 1.1971 29.1384*** 2.8745 A-6 
Coal mining and processing 10.7348*** 7.3846 30.5781*** 12.2263 A-7 
Petroleum and natural gas extraction -11.7554*** -5.8376 11.8469*** 3.9016 A-7 
Ferrous metals mining and dressing 21.5532*** 11.0460 42.2117*** 13.3043 A-8 
Nonferrous metals mining and dressing 11.4749*** 7.1194 7.8705** 2.2472 A-8 
Non-metal minerals mining and dressing -74.3953*** -28.5881 82.1260*** 9.74E+12 A-9 
Other minerals mining and dressing 82.1260*** 9.74E+12 __ __ A-9 
Logging and transport of timber and bamboo 2.2865* 1.6582 27.8831*** 15.6487 A-9 
Food processing -37.7922*** -5.3846 __ __ A-10 
Food production 9.4160*** 3.9309 15.5993*** 4.0222 A-10 
Beverage production -85.5820*** -10.9537 __ __ A-11 
Tobacco processing 13.5435*** 4.9712 __ __ A-11 
Textile industry 19.2779*** 9.9447 17.8823*** 5.3426 A-11 
Garments and other fiber products 32.5253*** 13.1126 43.5967*** 9.4004 A-12 
Leather, furs, down and related products 22.3120*** 8.6433 18.1441*** 3.8039 A-12 
Timber processing, bamboo cane, palm, fiber and 
straw products 26.1496*** 6.9854 51.5242*** 8.6239 A-13 
Furniture manufacturing 20.5952*** 9.1387 33.6513*** 8.9873 A-13 
Papermaking and paper products -0.2976 -0.2061 -0.2608 -0.1133 A-14 
Printing and record medium reproduction 17.6684*** 10.8906 23.0217*** 8.8535 A-14 
Cultural, educational and sports goods 25.1852*** 13.8526 37.5044*** 11.8939 A-15 
Petroleum refining and coking 2.3041 1.2868 36.7031*** 14.2682 A-15 
Raw chemical materials and chemical products 6.7394*** 8.0482 7.6680*** 5.6452 A-16 
Medical and pharmaceutical products -0.5426 -0.4631 10.4268*** 5.3550 A-16 
Chemical fiber 19.2015*** 20.3154 7.9236*** 5.5288 A-17 
Rubber products 11.9146*** 10.6632 11.1707*** 6.3083 A-17 
Plastic products 12.5400*** 5.7927 29.1070*** 8.2410 A-18 
Non-metal mineral products 62.2590*** 23.5081 __ __ A-18 
Smelting and pressing of ferrous metals 21.6084*** 9.5908 68.9091*** 27.1676 A-18 
Smelting and pressing of nonferrous metals 24.2511*** 11.7349 40.3539*** 12.5444 A-19 
Metal products 25.9608*** 9.7653 37.4302*** 8.6562 A-19 
Ordinary machinery 30.9696*** 14.1665 __ __ A-20 
Special purposes equipment 42.9106*** 7.9369 __ __ A-20 
Transport equipment 37.6219*** 15.3292 __ __ A-20 
Electric equipment and machinery 26.7695*** 11.7831 __ __ A-20 
Electronic and telecommunications 32.2376*** 10.3001 __ __ A-21 
Instruments, meters, cultural and clerical machinery 25.1474*** 6.7597 __ __ A-21 
Other manufacturing 21.1140*** 11.1135 66.4994*** 30.5110 A-21 
Production and supply of power, steam and hot water 40.5542*** 9.1117 __ __ A-22 
Production and supply of gas -52.3556*** -11.3992 __ __ A-22 
Production and supply of tap water 15.6235*** 7.7507 77.5306*** 45.5526 A-22 
Note: *** p <0.01, ** p <0.05, * p <0.10 mean statistically significant at the one, five and ten percent level respectively. 
 
The coefficients of the average tariff rate for construction are negative, but are not significant 
(see Table 6-9). Therefore, no impact could be found for lowering the tariff rate for the 
construction industry. 
 
6.2.2.3 Impact of the export variable 
 
The coefficients of exports in the panel data regressions for the four second level industries 
(see Table 6-11) are mostly positive, but are only statistically significant in regression 2. 
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Although a negative coefficient is found in regression 3, it is not significant. It shows that 
when China’s total goods exports increase one percent, a contribution to TFP growth is 0.73 
percent. 
 
Table 6-11: Results for the difference of LN China's total goods export for Chinse 
second level industry 
Regression 1 uses all the economic variables except for China’s FDI inflows. Regression 2 uses the variables in Regression 1 
plus the APEC variable. Regression 3 uses all the economic variables. Regression 4 uses all the economic variables plus the 
APEC variable. 
Regression 1 Regression 2 Regression 3 Regression 4 
 
Coefficient t-Stat Coefficient t-Stat Coefficient t-Stat Coefficient t-Stat 
From 
Table in 
Appendix 
A 
Panel data 
regression  20.5490 0.7176 73.7011** 2.0154 -10.5685 -0.3067 2.4791 0.0564 A-1 
Mining and 
quarrying 
industry -5.6480 -0.2415 71.6150** 2.5063 -52.0335*** -2.20E+13 __ __ A-2 
Manufacturing 
industry  -83.7511** -2.6219 -44.2824 -1.1012 -78.0572** -2.4899 -58.7510 -1.4146 A-3 
Production and 
supply of 
power, gas and 
water industry 90.1870*** 3.9379 161.1749*** 6.0942 42.1339*** 6.11E+10 __ __ A-4 
Construction 
industry  34.3042* 1.8375 38.2978 1.6172 27.2848 1.4061 32.8239 1.3712 A-5 
Note: *** p <0.01, ** p <0.05, * p <0.10 mean statistically significant at the one, five and ten percent level respectively. 
 
The coefficients of the export variable for the second level mining and quarrying industry (see 
Table 6-11) are mostly negative, but are only statistically significant in regression 3; however, 
a positive and significant coefficient is found in regression 2. For its sub-industries (see Table 
6-12), the coefficients of the export variable are positive and significant in the coal mining 
and processing sub-industry, the petroleum and natural gas extraction sub-industry, the 
“other minerals” mining and dressing sub-industry and the logging and transport of timber 
and bamboo sub-industry. However, negative and significant coefficients are found for the 
nonferrous metals mining and dressing sub-industry. Oppositely signed coefficients are 
found for the ferrous metals mining and dressing sub-industry (negative and significant in 
regression 1, while positive but insignificant in regression 2), and the non-metal minerals 
mining and dressing sub-industry (negative and significant in regression 1, while positive and 
significant in regression 2). The results indicate that China’s total export growth has a 
positive impact on TFP growth in most natural resource production. When total exports 
increase one percent, the contribution to TFP growth ranges from as low as 0.2 percent in 
the petroleum and natural gas extraction sub-industry to as high as 4.03 percent in the “other 
minerals” mining and dressing sub-industry. 
 
The coefficients of the export variable for the second level manufacturing industry (see Table 
6-11) are negative and significant in regressions 1 and 3.  
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Table 6-12: Results for the difference of LN China's total goods exports for Chinese 
third level sub-industries 
Regression 1 uses all the economic variables except for China’s FDI inflows. Regression 2 uses the variables in Regression 1 
plus the APEC variable.  
Regression 1 Regression 2 
 
Coefficient t-Statistic Coefficient t-Statistic 
From Table 
in Appendix 
A 
Panel data regression -97.6541*** -3.6784 -36.0008 -1.0303 A-6 
Coal mining and processing 95.0768*** 11.3996 136.5289*** 15.2570 A-7 
Petroleum and natural gas extraction 19.7827** 2.2152 87.0248*** 8.1151 A-7 
Ferrous metals mining and dressing -52.7001*** -4.8319 8.5252 0.6618 A-8 
Nonferrous metals mining and dressing -21.6850*** -3.1323 -31.0247*** -2.9208 A-8 
Non-metal minerals mining and dressing -144.6126*** -26.0843 405.2641*** 1.00E+13 A-9 
Other minerals mining and dressing 405.2641*** 1.00E+13 __ __ A-9 
Logging and transport of timber and bamboo 62.9456*** 10.7700 144.6840*** 22.3906 A-9 
Food processing -260.6494*** -14.9967 __ __ A-10 
Food production -58.8018*** -5.5615 -40.1734*** -2.8700 A-10 
Beverage production -136.9465*** -10.6663 __ __ A-11 
Tobacco processing 92.0812*** 14.1247 __ __ A-11 
Textile industry -83.8709*** -9.1063 -88.5635*** -6.8116 A-11 
Garments and other fiber products -102.5524*** -8.7773 -65.2395*** -3.7042 A-12 
Leather, furs, down and related products -171.2689*** -13.7488 -184.0782*** -10.5038 A-12 
Timber processing, bamboo cane, palm, fiber and straw 
products -211.0586*** -12.9894 -122.4857*** -5.3500 A-13 
Furniture manufacturing -84.4062*** -8.3580 -43.1315*** -3.1298 A-13 
Papermaking and paper products -29.6783*** -4.8265 -29.5551*** -3.4374 A-14 
Printing and record medium reproduction -46.0473*** -6.5947 -27.9854*** -2.8624 A-14 
Cultural, educational and sports goods -57.3968*** -6.8267 -17.8363 -1.5188 A-15 
Petroleum refining and coking -41.5571*** -4.9560 66.2707*** 6.9075 A-15 
Raw chemical materials and chemical products -4.3090 -1.1687 -1.4972 -0.3051 A-16 
Medical and pharmaceutical products -114.7074*** -18.8670 -74.8537*** -9.1125 A-16 
Chemical fiber -38.1686*** -9.0458 -74.7920*** -13.9292 A-17 
Rubber products -12.5136** -2.3611 -15.1261** -2.1102 7-17 
Plastic products -117.4316*** -12.3838 -65.5820*** -5.1239 A-18 
Non-metal mineral products -16.4036*** -2.7662 __ __ A-18 
Smelting and pressing of ferrous metals 79.1632*** 6.7009 254.2143*** 22.8992 A-18 
Smelting and pressing of nonferrous metals -75.5584*** -6.1650 -18.2777 -1.2297 A-19 
Metal products -99.7970*** -7.5443 -60.0268*** -3.3915 A-19 
Ordinary machinery 25.1461*** 3.8254 __ __ A-20 
Special purposes equipment -16.3941 -1.4954 __ __ A-20 
Transport equipment 72.9582*** 7.7607 __ __ A-20 
Electric equipment and machinery -21.9181** -2.4673 __ __ A-20 
Electronic and telecommunications 84.2864*** 6.7548 __ __ A-21 
Instruments, meters, cultural and clerical machinery -91.8448*** -5.4338 __ __ A-21 
Other manufacturing -746.5345*** -48.1236 -533.0041*** -41.2409 A-21 
Production and supply of power, steam and hot water 178.6808*** 17.1558 __ __ A-22 
Production and supply of gas -977.6383*** -90.2097 __ __ A-22 
Production and supply of tap water 36.8381*** 4.0484 204.9413*** 35.1982 A-22 
Note: *** p <0.01, ** p <0.05, * p <0.10 mean statistically significant at the one, five and ten percent level respectively. 
 
The coefficients of total goods exports for most manufacturing sub-industries (see Table 6-12) 
are negative and statistically significant. However, the coefficients of exports for some sub-
industries are positive and significant, for example, the tobacco processing sub-industry, the 
smelting and pressing of ferrous metals sub-industry, the ordinary machinery sub-industry, 
the transport equipment sub-industry and the electronic and telecommunications sub-
industry. The results indicate that although most manufacturing sub-industries do not tend to 
increase their TFP growth because of an increase in total exports, for some manufacturing 
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sub-industries where China does not have much competitiveness, more exports will help 
improve their total factor productivity growth. For example, a one percent increase in China’s 
total exports will result in a 0.73 percent contribution to TFP growth in the transport 
equipment sub-industry and a 0.84 percent contribution to TFP growth in the electronic and 
telecommunications sub-industry. 
 
The coefficients of exports for the second level construction industry are all positive, but only 
significant in regression 1 (see Table 6-11). The results indicate that China’s greater exports 
are an incentive for the construction industry to improve their total factor productivity growth, 
that is, with a one percent increase in China’s total goods exports, the contribution to TFP 
growth in the construction industry is 0.34 percent. 
 
6.2.2.4 Impact of the industry FDI inflows variable 
 
The coefficients of the industry FDI in the panel data regression for the four second level 
industries are positive, but are not statistically significant (see Table 6-13). The coefficients of 
FDI in the second level construction industry are negative but insignificant. However, the 
coefficients of industry FDI inflows are positive and significant in the estimations for other 
second level industries, including the mining and quarrying industry, the manufacturing 
industry and the production and supply of power, gas and water industry.  
 
The results indicate that the industry FDI inflows variable is an important factor for causing 
industrial TFP growth. When China’s industry FDI inflows increase one percent, the total 
factor productivity growth will increase 0.06 percent in the mining and quarrying industry, 
0.12 percent in the manufacturing industry and 0.53 percent in the production and supply of 
power, gas and water industry.  
 
Table 6-13: Results for LN China's FDI inflows for Chinese second level industry 
Regression 3 uses all the economic variables. Regression 4 uses all the economic variables plus the APEC variable. 
Regression 3 Regression 4 
 
Coefficient t-Statistic Coefficient t-Statistic 
From Table in 
Appendix A 
Panel data regression  4.7297 0.9695 3.9584 0.7643 A-1 
Mining and quarrying industry 5.5463*** 1.77E+13 __ __ A-2 
Manufacturing industry  10.6890* 1.9256 8.3339 1.2859 A-3 
Production and supply of power, gas 
and water industry 52.8310*** 1.49E+11 __ __ A-4 
Construction industry  -3.3916 -1.2514 -3.4977 -1.2749 A-5 
Note: *** p <0.01, ** p <0.05, * p <0.10 mean statistically significant at the one, five and ten percent level respectively. 
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6.2.3 Impact of China’s membership in APEC 
 
The Chinese TFP study includes one regional trade agreement of which China is a member, 
that is, APEC. Therefore, this section reports the results for the effect of China’s membership 
in APEC on China’s total factor productivity growth changes.  
 
When considering the panel data regression for the four second level industries (see Table 
6-14) and aggregate third level data of the Chinese Secondary Industry (see Table 6-15), the 
coefficients of APEC are positive and statistically significant (except for in the panel data 
analysis for the four second level industries, whose positive result is not significant in 
regression 4). The results indicate that after China became a member of APEC, the average 
TFP growth increases 26.79 percent for the four second level industries and 33.23 percent 
for the aggregate third level data of the Chinese Secondary Industry. Results for each 
industry’s regression are quite similar to the panel data regression and are analysed as 
follows. 
 
The coefficients of APEC for the mining and quarrying industry (See Table 6-14) and some of 
its sub-industries (see Table 6-15) are positive and statistically significant. These are the coal 
mining and processing sub-industry, the petroleum and natural gas extraction sub-industry, 
the ferrous metals mining and dressing sub-industry and the logging and transport of timber 
and bamboo sub-industry (see Tables 6-15). The results show that TFP growth in the mining 
industry and its sub-industries increases from between 28.97 percent in the coal mining and 
processing sub-industry to as much as 39.06 percent in the logging and transport of timber 
and bamboo sub-industry after China joins APEC and implements its trade liberalization 
commitments progressively. It is clear that in the mining and quarrying industry and most of 
its sub-industries, China’s participation in APEC has positively affected industrial total factor 
productivity growth. However, the coefficient of APEC in the nonferrous metals mining and 
dressing sub-industry is negative, but insignificant. No results could be found for the APEC 
variable in the non-metal minerals mining and dressing sub-industry and the “other minerals” 
mining and dressing sub-industry as there are insufficient data.  
 
Table 6-14: Results for China's APEC membership for Chinese second level industry 
Regression 2 uses all the economic variables plus the APEC variable (excluding China’s FDI inflows). Regression 4 uses all the 
economic variables plus the APEC variable. 
Regression 2 Regression 4 
 
Coefficient t-Statistic Coefficient t-Statistic 
From Table 
in Appendix 
A 
Panel data regression  26.7944** 2.2207 7.4633 0.4856 A-1 
Mining and quarrying industry 38.4984*** 3.9562 __ __ A-2 
Manufacturing industry  17.0274 1.5814 8.8702 0.7129 A-3 
Production and supply of power, gas and water industry 38.0066*** 4.1577 __ __ A-4 
Construction industry  2.0168 0.2779 2.9082 0.4011 A-5 
Note: *** p <0.01, ** p <0.05, * p <0.10 mean statistically significant at the one, five and ten percent level respectively. 
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Table 6-15: Results for China's APEC membership for Chinese third level sub-
industries 
Regression 2 uses all the economic variables plus the APEC variable (excluding China’s FDI inflows).  
Regression 2 
 
Coefficient t-Statistic 
From Table in 
Appendix A 
Panel data regression  33.2279*** 2.6908 A-6 
Coal mining and processing 28.9711*** 9.4528 A-7 
Petroleum and natural gas extraction 36.5500*** 9.8493 A-7 
Ferrous metals mining and dressing 29.6938*** 8.0324 A-8 
Nonferrous metals mining and dressing -4.3238 -1.1591 A-8 
Non-metal minerals mining and dressing __ __ A-9 
Other minerals mining and dressing __ __ A-9 
Logging and transport of timber and bamboo 39.0621*** 18.2498 A-9 
Food processing __ __ A-10 
Food production 9.8077** 2.0241 A-10 
Beverage production __ __ A-11 
Tobacco processing __ __ A-11 
Textile industry -2.1161 -0.5116 A-11 
Garments and other fiber products 17.0010*** 2.8190 A-12 
Leather, furs, down and related products -5.9168 -1.0391 A-12 
Timber processing, bamboo cane, palm, fiber and straw products 42.2721*** 5.3748 A-13 
Furniture manufacturing 20.5890*** 4.3320 A-13 
Papermaking and paper products 0.0613 0.0205 A-14 
Printing and record medium reproduction 8.8183*** 2.6264 A-14 
Cultural, educational and sports goods 18.9189*** 4.7421 A-15 
Petroleum refining and coking 51.0354*** 16.4289 A-15 
Raw chemical materials and chemical products 1.4762 0.8684 A-16 
Medical and pharmaceutical products 15.1718*** 6.9086 A-16 
Chemical fiber -18.1032*** -9.9310 A-17 
Rubber products -1.2252 -0.5417 A-17 
Plastic products 24.7559*** 5.8418 A-18 
Non-metal mineral products __ __ A-18 
Smelting and pressing of ferrous metals 77.8661*** 23.9894 A-18 
Smelting and pressing of nonferrous metals 25.9586*** 6.3888 A-19 
Metal products 18.3113*** 3.3456 A-19 
Ordinary machinery __ __ A-20 
Special purposes equipment __ __ A-20 
Transport equipment __ __ A-20 
Electric equipment and machinery __ __ A-20 
Electronic and telecommunications __ __ A-21 
Instruments, meters, cultural and clerical machinery __ __ A-21 
Other manufacturing 87.9064*** 24.7568 A-21 
Production and supply of power, steam and hot water __ __ A-22 
Production and supply of gas __ __ A-22 
Production and supply of tap water 85.6045*** 44.5348 A-22 
Note: *** p <0.01, ** p <0.05, * p <0.10 mean statistically significant at the one, five and ten percent level respectively. 
 
The coefficients of APEC for the manufacturing industry (see Table 6-14) are positive, but 
are not statistically significant. In its sub-industries estimations (see Tables 6-15), positively 
and negatively signed coefficients are both identified and most of them are statistically 
significant (no results were possible for the coefficients of APEC in some industries). 
However, there are more positive coefficients than negative ones.  
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In detail, TFP growth has a positive relationship with China’s membership in APEC in the 
food production sub-industry (on participating in APEC, China’s TFP growth in this sub-
industry increases 9.81 percent), the garments and other fiber products sub-industry (on 
participating in APEC, China’s TFP growth in this sub-industry increases 17 percent), the 
timber processing, bamboo cane, palm, fiber and straw products sub-industry (on 
participating in APEC, China’s TFP growth in this sub-industry increases 42.27 percent), the 
furniture manufacturing sub-industry (on participating in APEC, China’s TFP growth in this 
sub-industry increases 20.59 percent), the printing and record medium reproduction sub-
industry (on participating in APEC, China’s TFP growth in this sub-industry increases 8.82 
percent), the cultural, educational and sports goods sub-industry (on participating in APEC, 
China’s TFP growth in this sub-industry increases 18.92 percent), the petroleum refining and 
coking sub-industry (on participating in APEC, China’s TFP growth in this sub-industry 
increases 51.04 percent), the medical and pharmaceutical products sub-industry (on 
participating in APEC, China’s TFP growth in this sub-industry increases 15.17 percent), the 
plastic products sub-industry (on participating in APEC, China’s TFP growth in this sub-
industry increases 24.76 percent), the smelting and pressing of ferrous metals sub-industry 
(on participating in APEC, China’s TFP growth in this sub-industry increases 77.87 percent), 
the smelting and pressing of nonferrous metals sub-industry (on participating in APEC, 
China’s TFP growth in this sub-industry increases 25.96 percent), the metal products sub-
industry (on participating in APEC, China’s TFP growth in this sub-industry increases 18.31 
percent), and the “other manufacturing” sub-industry (on participating in APEC, China’s TFP 
growth in this sub-industry increases 87.91 percent). However, relationship with China’s 
APEC membership in the chemical fiber sub-industry is negative. 
 
The results show that in labour-intensive industries with lower technology, TFP growth 
increases after China’s participation in APEC’s trade and investment liberalization project, 
while in resource manufacturing, capital-intensive and technology-intensive industries, TFP 
growth does not increase accordingly. 
 
The coefficient of APEC for the production and supply of power, gas and water industry is 
positive and statistically significant in regression 2 (see Table 6-14, indicating that after China 
joins APEC, TFP growth in this industry averagely increases 38.01 percent). Although there 
are no regression results for sub-industries of the production and supply of power, steam and 
hot water sub-industry and the production and supply of gas sub-industry, the coefficient of 
APEC for the sub-industry of production and supply of tap water is positive and statistically 
significant at the one percent level (see Table 6-15, indicating that China’s participation in 
APEC stimulates this sub-industry to increase TFP growth at 85.6 percent). The results show 
that China’s membership in APEC does stimulate China’s total factor productivity growth in 
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the production and supply of power, gas and water industry, especially in the production and 
supply of tap water industry.  
 
The coefficients of APEC for the construction industry are positive, but are not statistically 
significant. This indicates that China’s APEC membership does not seem to stimulate its 
construction industry to improve industrial total factor productivity growth (see Table 6-14). 
 
6.2.4 Major regression results 
 
An increase in capital inputs relative to labour inputs will result in TFP growth in most mining 
and quarrying sub-industries, the capital intensive manufacturing sub-industries and the 
production and supply of gas sub-industry. However, it does not have the same effect for the 
labour intensive, natural resource intensive and land intensive manufacturing sub-industries.  
 
More expenditure on R&D that can improve the level of technology tends to cause TFP 
growth to increase in most mining and quarrying sub-industries, including the coal, ferrous 
and nonferrous and non-metal mining sub-industries, most manufacturing sub-industries and 
the production and supply of gas and tap water sub-industries. 
 
More expenditure on education, which aims to improve labour’s knowledge and skills, will 
result in an increase in TFP growth in the energy, nonferrous metals, other minerals and 
timber production mining sub-industries, most manufacturing sub-industries, the gas 
production sub-industry and the construction industry. 
 
The more open the Chinese domestic market is and the lower the average tariff rate is, the 
greater the TFP growth in Chinese industries, including the manufacturing sub-industries, 
where China has a competitive advantage in production, and the gas production sub-industry. 
On the contrary, China’s natural resource production industries need more protection from 
foreign competition. 
 
China’s increasing total goods exports help improve TFP growth in most natural resource 
production industries and some uncompetitive manufacturing sub-industries such as the 
transport equipment production and the construction industry. 
 
Industry FDI inflows growth increases TFP growth in the mining and quarrying industry, the 
manufacturing industry and the production and supply of power, gas and water industry. 
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China’s participation in APEC is found to be an important factor in improving Chinese 
industrial TFP growth in this study, including the mining and quarrying sub-industries, the 
labour intensive manufacturing sub-industries and the production and supply of tap water 
sub-industry.  
 
6.3 EMPIRICAL RESULTS FOR AUSTRALIAN TFP GROWTH 
 
Eight different regressions are undertaken for the Australian TFP growth estimations. 
Regression 1 studies the economic variables except for the industry FDI inflows and industry 
export variables. Regression 2 includes the variables in regression 1 plus the RTA variables. 
Regression 3 includes the variables in regression 1 plus the industry FDI variable. 
Regression 4 includes the variables in regression 3 plus the RTA variables. Regression 5 
studies the economic variables except for Australia’s total goods exports. Regression 6 
studies the economic variables excluding the Australia’s total goods exports and industry FDI 
inflows variables. Regression 7 studies only industry variables, which are the industry capital-
labour ratio, the industry FDI inflows and the industry exports variables. Regression 8 studies 
the variables of the industry capital-labour ratio and industry exports. 
 
6.3.1 Impact of Australia’s input factor changes 
 
6.3.1.1 Impact of the capital-labour ratio 
 
The coefficients of the capital-labour ratio in the panel data analysis for the Australian market 
sector are positive and significant in regressions 1, 2, 3 and 4 (see Table 6-16). The results 
show that a one percent increase in capital-labour ratio growth will cause an average of 
around 0.2 to 0.3 percent increase in TFP growth in the aggregate Australian market sector.  
 
For the detailed sectors, the coefficients of the capital-labour ratio for the agriculture, forestry 
and fishing sector are positive and significant in regressions 1, 2, 3, 7 and 8, while negative 
and significant in regression 6. For the mining sector, the coefficients are positive and 
significant in regressions 1, 2, 6 and 8, while negative and significant in regressions 3, 4 and 
5, but insignificant in regression 7. For the manufacturing sector, the coefficients are positive 
and significant in regressions 4, 5, 6, 7 and 8, but insignificant in regression 3, while they are 
negative and significant in regression 1, but insignificant in regression 2 (see Table 6-16). 
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For the electricity, gas and water supply sector, the coefficients of the capital-labour ratio are 
positive and significant in regressions 1 and 2 (see Table 6-16). For the construction sector, 
the coefficients are negative but insignificant in regressions 1 and 2, while positive but 
insignificant in regression 3, however they are positive and significant in regression 4 (see 
Table 6-16). 
 
The coefficients of the capital-labour ratio are positive and significant in regressions 1 and 2 
for the wholesale trade sector, the retail trade sector, the transport and storage sector, the 
communication services sector and the cultural and recreational services sector. For the 
accommodation, cafe and restaurants sector, the coefficients are positive and significant in 
regressions 1, 2 and 3. For the finance and insurance sector, the coefficients are positive 
and significant in regressions 2, 3 and 4, but insignificant in regression 1 (see Table 6-16). 
 
The results indicate that an increase in capital-labour ratio growth impacts positively on the 
aggregate Australian market sector and its detailed sectors. 
 
The panel data regression for manufacturing sub-industries shows that the coefficients of the 
capital-labour ratio are negative and significant in regressions 1 and 2, but are not significant 
in regressions 3 and 4, while positive but insignificant in regression 6 (see Table 6-17). 
 
For its sub-industries, the coefficients of the capital-labour ratio for the food, beverages and 
tobacco sub-industry are positive and significant in regressions 1, 2, 3, 4 and 6. For the 
textiles, clothing, footwear and leather sub-industry, the coefficients are negative and 
significant in regression 3, but insignificant in regression 1, while positive and significant in 
regressions 2 and 4. For the printing, publishing and recorded media sub-industry, the 
coefficients are positive and significant in regressions 1, 2, 3, 4, 4’2 and 6 (see Table 6-17).   
 
For the petroleum, coal, chemicals and associated products sub-industry, the coefficients of 
the capital-labour ratio are negative and significant in regressions 1, 3 and 6, while positive 
but insignificant in regression 2. For the basic metal products sub-industry, the structural and 
sheet metal products sub-industry and the transport equipment sub-industry, the coefficients 
are negative and significant in regressions 1 and 2. For the “other manufacturing” sub-
industry, the coefficients are negative and significant in regression 1, but insignificant in 
regressions 2 and 3 (see Table 6-17). 
 
                                                 
2
 Regression 4 and regression 4’ are both carried out for the printing, publishing and recorded media sub-industry. 
Regression 4 uses the CER variable, while regression 4’ uses the APEC variable. 
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The results indicate that the labour-intensive sub-industries of Australian manufacturing tend 
to improve their TFP growth following an increase in the growth of the industry capital-labour 
ratio, such as the food, beverages and tobacco sub-industry and the textiles, clothing, 
footwear and leather sub-industry. However, for other sub-industries that require more capital 
than labour, an increase in the growth of the industry capital-labour ratio does not seem to 
increase industrial TFP growth as expected. 
 
6.3.1.2 Impact of R&D expenditure 
 
The coefficients of total research and development expenditure in the panel data analysis for 
the market sector are negative but are not statistically significant (see Table 6-18). 
 
In Table 6-18, positive and significant coefficients are found for the manufacturing sector, the 
electricity, gas and water supply sector, indicating that a one percent increase in R&D 
expenditure will result in a contribution to TFP growth from 0.031 to 0.074 percent for the 
manufacturing sector, and a 0.08 percent contribution to TFP growth for the electricity, gas 
and water supply sector. Negative and significant coefficients are found for the mining sector, 
the construction sector, the wholesale trade sector, the accommodation, cafe and 
restaurants sector and the finance and insurance sector. It seems that an increase in R&D 
expenditure is not a stimulus for TFP growth in these sectors. Oppositely signed coefficients 
are found for the agriculture, forestry and fishing sector, the transport and storage sector in 
different regressions; therefore no exact impact could be found for these sectors. 
Insignificant coefficients are found for the retail trade sector, the communication services 
sector, the cultural and recreational services sector; thus no impact could be found for these 
sectors. 
 
In the panel data analysis for manufacturing sub-industries (see Table 6-19), the coefficients 
of R&D expenditure are negative and significant in regressions 1, 2 and 6. For detailed 
manufacturing sub-industries, negative and significant coefficients are found for the textiles, 
clothing, footwear and leather sub-industry, the structural and sheet metal products sub-
industry, the transport equipment sub-industry and the “other manufacturing” sub-industry, 
indicating that an increase in R&D expenditure does not seem to stimulate TFP growth in 
these sub-industries. 
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However, positive and significant coefficients are found for the food, beverages and tobacco 
sub-industry and the basic metal products sub-industry, indicating that a one percent 
increase in R&D expenditure will result in a 0.21 percent contribution to TFP growth for the 
former sub-industry, and a 0.09 to 0.14 percent contribution to TFP growth for the latter sub-
industry. Oppositely signed coefficients are found for the printing, publishing and recorded 
media sub-industry, the petroleum, coal, chemicals and associated products sub-industry in 
different regressions; thus no exact impact could be found for these sub-industries (see 
Table 6-19). 
 
6.3.1.3 Impact of education expenditure 
 
The coefficients of total education expenditure in the panel data analysis for the Australian 
market sector are negative but are not statistically significant (see Table 6-20). 
 
For detailed market sectors (see Table 6-20), oppositely signed and significant coefficients 
are found for the agriculture, forestry and fishing sector and the construction sector in 
different regressions; hence no exact impact could be found for these two sectors. Negative 
and significant coefficients are found for the mining sector, the manufacturing sector, the 
wholesale trade sector, the accommodation, cafe and restaurants sector, the transport and 
storage sector and the finance and insurance sector. The results indicate that more 
expenditure on education, aiming to improve labour’s knowledge and skills, does not seem to 
positively increase TFP growth in these sectors. 
 
Positive and significant coefficients are found for the communication services sector and the 
cultural and recreational services sector, indicating that a one percent increase in education 
expenditure will result in a 0.14 to 0.34 percent contribution to TFP growth in the former 
sector, and a 0.16 to 0.19 percent contribution to TFP growth in the latter sector. The 
coefficients for the electricity, gas and water supply sector are positive and significant in 
regression 1, while negative but insignificant in regression 2. It seems that an increase in 
education expenditure causes an increase in TFP growth in this sector. Insignificant 
coefficients are found for the retail trade sector; thus no impact could be found for this sector. 
 
In the panel data analysis for manufacturing sub-industries (see Table 6-21), the coefficients 
of education expenditure are positive and significant in regressions 1 and 3, indicating that a 
one percent increase in education expenditure results in a 0.12 to 0.36 percent contribution 
to TFP growth in manufacturing sub-industries. 
 
 
 
  
 
22
9 
Ta
bl
e 
6-
20
: 
Re
su
lts
 
fo
r 
th
e 
di
ffe
re
n
ce
 
o
f L
N 
ed
u
ca
tio
n
 
ex
pe
n
di
tu
re
 
fo
r 
Au
st
ra
lia
n
 
m
ar
ke
t s
ec
to
r 
Re
gr
es
si
o
n 
1 
st
u
di
es
 
th
e 
ec
o
n
om
ic 
va
ria
bl
es
 
ex
ce
pt
 
fo
r 
th
e 
in
du
st
ry
 
FD
I i
nf
lo
w
s 
an
d 
in
du
st
ry
 
ex
po
rt 
va
ria
bl
es
.
 
Re
gr
es
si
o
n 
2 
in
cl
u
de
s 
th
e 
va
ria
bl
es
 
in
 
re
gr
es
si
o
n 
1 
pl
us
 
th
e 
RT
A 
va
ria
bl
es
.
 
Re
gr
es
si
o
n 
3 
in
cl
u
de
s 
th
e 
va
ria
bl
es
 
in
 
re
gr
es
sio
n
 
1 
pl
u
s 
th
e 
in
du
st
ry
 
FD
I v
ar
ia
bl
e.
 
Re
gr
es
sio
n
 
4 
in
cl
u
de
s 
th
e 
va
ria
bl
es
 
in
 
re
gr
es
si
o
n
 
3 
pl
us
 
th
e 
RT
A 
va
ria
bl
es
.
 
Re
gr
es
sio
n
 
5 
st
u
di
es
 
th
e 
ec
o
n
om
ic 
va
ria
bl
es
 
ex
ce
pt
 
fo
r 
Au
st
ra
lia
’s
 
to
ta
l g
o
o
ds
 
ex
po
rts
.
 
Re
gr
es
si
o
n
 
6 
st
u
di
es
 
th
e 
ec
o
n
om
ic 
va
ria
bl
es
 
ex
cl
u
di
n
g 
th
e 
Au
st
ra
lia
’s
 
to
ta
l g
o
o
ds
 
ex
po
rts
 
an
d 
in
du
st
ry
 
FD
I i
n
flo
w
s 
va
ria
bl
es
.
 
Re
gr
es
si
o
n
 
1 
Re
gr
es
si
o
n
 
2 
Re
gr
es
si
o
n
 
3 
Re
gr
es
si
o
n
 
4 
Re
gr
es
si
o
n
 
5 
Re
gr
es
si
o
n
 
6 
 
Co
ef
fic
ie
n
t 
t-S
ta
tis
tic
 
Co
ef
fic
ie
n
t 
t-S
ta
tis
tic
 
Co
ef
fic
ie
n
t 
t-S
ta
tis
tic
 
Co
ef
fic
ie
n
t 
t-S
ta
tis
tic
 
Co
ef
fic
ie
n
t 
t-S
ta
tis
tic
 
Co
ef
fic
ie
n
t 
t-S
ta
tis
tic
 
Fr
o
m
 
Ta
bl
e 
in
 
Ap
pe
n
di
x 
A 
Pa
n
el
 
da
ta
 
re
gr
es
sio
n
 
 
-
2.
18
74
 
-
0.
37
10
 
-
14
.
22
38
 
-
1.
22
43
 
-
3.
72
24
 
-
0.
39
47
 
-
21
.
25
88
 
-
1.
35
47
 
-
3.
48
64
 
-
0.
15
75
 
-
6.
37
10
 
-
0.
21
79
 
A-
23
 
Ag
ric
u
ltu
re
,
 
fo
re
st
ry
 
an
d 
fis
hi
n
g 
 
-
0.
73
87
 
-
0.
05
80
 
21
.
65
83
 
0.
85
85
 
-
26
.
54
69
*
*
*
 
-
1.
09
E+
14
 
_
_
 
_
_
 
_
_
 
_
_
 
12
9.
15
21
*
*
*
 
6.
32
15
 
A-
24
 
M
in
in
g 
 
-
37
.
21
04
*
*
*
 
-
6.
07
98
 
-
65
.
59
38
*
*
*
 
-
6.
43
94
 
-
37
.
85
00
*
*
*
 
-
3.
61
13
 
-
11
9.
36
89
*
*
*
 
-
8.
35
68
 
-
12
8.
49
39
*
*
*
 
-
14
.
67
36
 
-
34
.
68
91
*
*
*
 
-
3.
34
62
 
A-
25
 
M
an
u
fa
ct
u
rin
g 
 
-
4.
51
76
*
*
*
 
-
3.
86
29
 
-
12
.
34
81
*
*
*
 
-
5.
29
23
 
-
2.
53
32
*
 
-
1.
71
60
 
-
11
.
72
93
*
*
*
 
-
4.
75
60
 
-
4.
00
99
 
-
1.
37
02
 
-
10
.
88
76
*
*
*
 
-
4.
25
84
 
A-
26
 
El
ec
tri
cit
y,
 
ga
s 
an
d 
w
at
er
 
su
pp
ly 
5.
39
31
*
*
 
2.
25
63
 
-
2.
27
01
 
-
0.
51
94
 
_
_
 
_
_
 
_
_
 
_
_
 
_
_
 
_
_
 
_
_
 
_
_
 
A-
27
 
Co
n
st
ru
ct
io
n
 
 
13
.
18
45
*
*
*
 
2.
73
01
 
5.
28
75
 
0.
59
30
 
-
32
.
33
58
*
*
*
 
-
5.
50
60
 
-
49
.
33
34
*
*
*
 
-
4.
55
70
 
_
_
 
_
_
 
_
_
 
_
_
 
A-
27
 
W
ho
le
sa
le
 
tra
de
 
 
-
25
.
66
07
*
*
*
 
-
6.
55
83
 
-
54
.
14
43
*
*
*
 
-
7.
01
19
 
_
_
 
_
_
 
_
_
 
_
_
 
_
_
 
_
_
 
_
_
 
_
_
 
A-
28
 
Re
ta
il 
tra
de
 
 
-
2.
24
11
 
-
1.
30
26
 
-
1.
45
55
 
-
0.
42
76
 
_
_
 
_
_
 
_
_
 
_
_
 
_
_
 
_
_
 
_
_
 
_
_
 
A-
28
 
Ac
co
m
m
o
da
tio
n
,
 
ca
fe
 
an
d 
re
st
au
ra
n
ts
 
 
-
1.
77
48
 
-
0.
63
39
 
-
21
.
87
70
*
*
*
 
-
4.
27
76
 
-
14
6.
92
48
*
*
*
 
-
1.
20
E+
15
 
_
_
 
_
_
 
_
_
 
_
_
 
_
_
 
_
_
 
A-
29
 
Tr
an
sp
o
rt 
an
d 
st
o
ra
ge
 
 
-
9.
56
41
*
*
*
 
-
3.
18
09
 
-
52
.
83
63
*
*
*
 
-
10
.
08
90
 
_
_
 
_
_
 
_
_
 
_
_
 
_
_
 
_
_
 
_
_
 
_
_
 
A-
29
 
Co
m
m
u
n
ic
at
io
n
 
se
rv
ic
es
 
 
34
.
06
43
*
*
*
 
13
.
24
59
 
14
.
05
60
*
*
*
 
2.
85
50
 
_
_
 
_
_
 
_
_
 
_
_
 
_
_
 
_
_
 
_
_
 
_
_
 
A-
30
 
Cu
ltu
ra
l a
n
d 
re
cr
ea
tio
n
al
 
se
rv
ic
es
 
 
19
.
58
84
*
*
*
 
6.
87
19
 
15
.
80
61
*
*
*
 
2.
88
34
 
_
_
 
_
_
 
_
_
 
_
_
 
_
_
 
_
_
 
_
_
 
_
_
 
A-
30
 
Fi
n
an
ce
 
an
d 
in
su
ra
nc
e 
 
-
12
.
49
46
*
*
*
 
-
4.
46
94
 
-
22
.
46
87
*
*
*
 
-
5.
15
88
 
-
9.
00
37
*
*
 
-
2.
40
80
 
-
36
.
75
78
*
*
*
 
-
7.
82
56
 
_
_
 
_
_
 
_
_
 
_
_
 
A-
31
 
No
te
: 
*
*
*
 
p
<
0.
01
,
 
*
*
 
p
<
0.
05
,
 
*
 
p
<
0.
10
 
m
ea
n 
st
at
ist
ic
al
ly 
si
gn
ific
an
t a
t t
he
 
o
n
e,
 
fiv
e 
an
d 
te
n
 
pe
rc
en
t l
ev
el
 
re
sp
ec
tiv
el
y.
 
 
  
 
23
0 
Ta
bl
e 
6-
21
: 
Re
su
lts
 
fo
r 
th
e 
di
ffe
re
n
ce
 
o
f L
N 
ed
u
ca
tio
n
 
ex
pe
n
di
tu
re
 
fo
r 
Au
st
ra
lia
n
 
m
an
u
fa
ct
u
rin
g 
su
b-
in
du
st
rie
s 
Re
gr
es
si
o
n 
1 
st
u
di
es
 
th
e 
ec
o
n
om
ic 
va
ria
bl
es
 
ex
ce
pt
 
fo
r 
th
e 
in
du
st
ry
 
FD
I i
nf
lo
w
s 
an
d 
in
du
st
ry
 
ex
po
rt 
va
ria
bl
es
.
 
Re
gr
es
si
o
n 
2 
in
cl
u
de
s 
th
e 
va
ria
bl
es
 
in
 
re
gr
es
si
o
n 
1 
pl
us
 
th
e 
RT
A 
va
ria
bl
es
.
 
Re
gr
es
si
o
n 
3 
in
cl
u
de
s 
th
e 
va
ria
bl
es
 
in
 
re
gr
es
si
on
 
1 
pl
u
s 
th
e 
in
du
st
ry
 
FD
I v
ar
ia
bl
e.
 
Re
gr
es
si
o
n
 
4 
in
cl
u
de
s 
th
e 
va
ria
bl
es
 
in
 
re
gr
es
si
o
n
 
3 
pl
us
 
th
e 
CE
R 
va
ria
bl
e.
 
Re
gr
es
si
o
n 
4’
 
in
cl
u
de
s 
th
e 
va
ria
bl
es
 
in
 
re
gr
es
si
o
n
 
3 
pl
us
 
th
e 
AP
EC
 
va
ria
bl
e.
 
Re
gr
es
si
o
n 
6 
st
u
di
es
 
th
e 
ec
o
n
om
ic 
va
ria
bl
es
 
ex
cl
u
di
n
g 
th
e 
Au
st
ra
lia
’s
 
to
ta
l g
o
o
ds
 
ex
po
rts
 
an
d 
in
du
st
ry
 
FD
I i
n
flo
w
s 
va
ria
bl
es
.
 
Re
gr
es
si
o
n
 
1 
Re
gr
es
si
o
n
 
2 
Re
gr
es
si
o
n
 
3 
Re
gr
es
si
o
n
 
4 
Re
gr
es
si
o
n
 
4'
 
Re
gr
es
si
o
n
 
6 
 
Co
ef
fic
ie
n
t 
t-S
ta
tis
tic
 
Co
ef
fic
ie
n
t 
t-S
ta
tis
tic
 
Co
ef
fic
ie
n
t 
t-S
ta
tis
tic
 
Co
ef
fic
ie
n
t 
t-S
ta
tis
tic
 
Co
ef
fic
ie
n
t 
t-S
ta
tis
tic
 
Co
ef
fic
ie
n
t 
t-S
ta
tis
tic
 
Fr
o
m
 
Ta
bl
e 
in
 
Ap
pe
n
di
x 
A 
Pa
n
el
 
da
ta
 
re
gr
es
sio
n
 
11
.
89
85
*
*
 
2.
14
07
 
6.
71
42
 
0.
60
12
 
35
.
90
77
*
 
1.
75
89
 
-
6.
82
66
 
-
0.
08
41
 
_
_
 
_
_
 
-
6.
54
61
 
-
0.
40
97
 
A-
32
 
Fo
o
d,
 
be
ve
ra
ge
s 
an
d 
to
ba
cc
o
 
 
-
4.
59
36
 
-
1.
54
21
 
6.
49
11
 
1.
13
00
 
-
7.
70
57
 
-
1.
17
11
 
-
40
0.
14
91
*
*
*
 
-
6.
94
E+
12
 
_
_
 
_
_
 
20
.
71
83
*
*
*
 
2.
79
77
 
A-
33
 
Te
xt
ile
s,
 
cl
o
th
in
g,
 
fo
o
tw
ea
r 
an
d 
le
at
he
r 
43
.
85
36
*
*
*
 
10
.
19
65
 
-
4.
56
04
 
-
0.
46
38
 
58
.
00
98
*
*
*
 
9.
40
E+
13
 
-
66
.
62
12
*
*
*
 
-
4.
64
33
 
_
_
 
_
_
 
_
_
 
_
_
 
A-
34
 
Pr
in
tin
g,
 
pu
bl
ish
in
g 
an
d 
re
co
rd
ed
 
m
ed
ia
 
11
.
93
83
*
*
*
 
2.
65
75
 
-
16
.
64
95
*
*
 
-
2.
27
62
 
6.
51
08
 
1.
32
85
 
-
93
.
72
16
*
*
*
 
-
2.
55
E+
13
 
46
.
54
87
*
*
*
 
1.
24
E+
13
 
3.
75
93
 
0.
43
58
 
A-
35
 
Pe
tro
le
um
,
 
co
al
,
 
ch
em
ica
ls 
an
d 
as
so
ci
at
ed
 
pr
o
du
ct
s 
2.
68
82
 
0.
78
18
 
-
20
.
66
16
*
*
*
 
-
3.
02
69
 
41
.
78
01
*
*
*
 
4.
25
E+
13
 
_
_
 
_
_
 
_
_
 
_
_
 
-
31
.
67
57
*
*
*
 
-
5.
26
21
 
A-
36
 
Ba
sic
 
m
et
al
 
pr
o
du
ct
s 
-
4.
31
03
 
-
0.
68
39
 
41
.
89
84
*
*
*
 
3.
80
66
 
_
_
 
_
_
 
_
_
 
_
_
 
_
_
 
_
_
 
_
_
 
_
_
 
A-
37
 
St
ru
ct
u
ra
l a
n
d 
sh
ee
t m
et
al
 
pr
o
du
ct
s 
18
.
78
09
*
*
*
 
4.
98
6 
8.
29
7 
1.
03
16
 
_
_
 
_
_
 
_
_
 
_
_
 
_
_
 
_
_
 
_
_
 
_
_
 
A-
37
 
Tr
an
sp
o
rt 
eq
u
ip
m
en
t 
6.
07
20
 
0.
98
56
 
25
.
06
16
*
*
 
2.
09
6 
_
_
 
_
_
 
_
_
 
_
_
 
_
_
 
_
_
 
_
_
 
_
_
 
A-
38
 
O
th
er
 
m
an
u
fa
ct
u
rin
g 
35
.
00
03
*
*
*
 
7.
07
12
 
-
1.
90
11
 
-
0.
19
37
 
15
.
86
22
 
0.
60
67
 
_
_
 
_
_
 
_
_
 
_
_
 
_
_
 
_
_
 
A-
38
 
No
te
: 
*
*
*
 
p
<
0.
01
,
 
*
*
 
p
<
0.
05
,
 
*
 
p
<
0.
10
 
m
ea
n 
st
at
ist
ic
al
ly 
si
gn
ific
an
t a
t t
he
 
o
n
e,
 
fiv
e 
an
d 
te
n
 
pe
rc
en
t l
ev
el
 
re
sp
ec
tiv
el
y.
 
 
  
 
231 
For detailed manufacturing sub-industries (see Table 6-21), positive and significant 
coefficients are found for the structural and sheet metal products sub-industry, indicating that 
a one percent increase in education expenditure results in a 0.19 percent contribution to TFP 
growth in this sub-industry, and the transport equipment sub-industry, indicating that a one 
percent increase in education expenditure results in a 0.25 percent contribution to TFP 
growth in this sub-industry. 
 
Oppositely signed coefficients are found for the food, beverages and tobacco sub-industry, 
the textiles, clothing, footwear and leather sub-industry, the printing, publishing and recorded 
media sub-industry, the petroleum, coal, chemicals and associated products sub-industry, 
the basic metal products sub-industry and the “other manufacturing” sub-industry in different 
regressions; therefore, no exact impact could be found for these sub-industries. 
 
6.3.2 Impact of Australia’s openness 
 
6.3.2.1 Impact of the openness rate 
 
The coefficients of openness rate in the panel data analysis for the Australian market sector 
are positive and significant in regression 1, when considering Australia’s total goods exports, 
but insignificant in regressions 2, 3 and 4; while negative and significant in regression 6, 
when considering industry exports, but insignificant in regression 5 (see Table 6-22). The 
results indicate that when the openness rate of the Australian market increases one percent, 
the contribution to TFP growth in the Australian market sector is 0.12 percent under the 
assumption that Australia’s total goods exports do not change. However, under the 
assumption of unchanging Australian industry exports, the impact is negative at 0.41 percent. 
The results should be treated with caution because firstly, the Australian market sector 
includes services sectors that have services trade volume instead of goods trade volume; 
therefore, using total goods exports to measure services trade is not correct. Secondly, 
Australian industry exports are only available for the agriculture, mining and manufacturing 
sectors and these data are available only over the period 1989-2004, which gives a limited 
time period for estimating the effect of openness rate changes for Australia, as in that period 
Australia’s openness rate is already high. 
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The empirical results for each market sector are quite similar to the panel data regression. It 
can be found that Australia’s more open domestic market does positively increase TFP 
growth in the agriculture, forestry and fishing sector, the mining sector and the manufacturing 
sector when considering total goods exports. However, when considering industry exports, 
the impact is negative for the first two sectors. In addition, a positive impact of openness rate 
is found for the cultural and recreational services sector. 
 
For other Australian market sectors, the more open domestic market does not seem to 
positively impact TFP growth in the construction sector, the transport and storage sector, the 
communication services sector and the finance and insurance sector. No significant results 
could be found for the electricity, gas and water supply sector, the wholesale trade sector 
and the retail trade sector. Furthermore, oppositely signed coefficients are found for the 
accommodation, cafe and restaurants sector, whose coefficients are negative and significant 
in regressions 1 and 2, while positive and significant in regression 3; thus no exact effect 
could be found for this sector.  
 
In the panel data analysis for manufacturing sub-industries (see Table 6-23), the coefficients 
of the openness rate are positive and significant in regressions 1, 2, 3 and 6. The results 
indicate that on a one percent increase in the Australian openness rate, the contribution to 
TFP growth is at around 0.17 to 0.3 percent. 
 
For manufacturing sub-industries (see Table 6-23), the more open Australian market is found 
to have positively impacted TFP growth in the printing, publishing and recorded media sub-
industry, the basic metal products sub-industry, the structural and sheet metal products sub-
industry and the “other manufacturing” sub-industry. The results indicate that a one percent 
increase in the openness rate results in a contribution to TFP growth ranging from 0.09 
percent in the structural and sheet metal products sub-industry to 0.78 percent in the printing, 
publishing and recorded media sub-industry. 
 
However, a negative impact is found for the transport equipment sub-industry. Moreover, 
oppositely signed and significant coefficients are found for the food, beverages and tobacco 
sub-industry, the textiles, clothing, footwear and leather sub-industry, the petroleum, coal, 
chemicals and associated products sub-industry in different regressions; therefore, no exact 
impact could be found for these sub-industries.  
 
6.3.2.2 Impact of the average tariff rate 
 
The coefficients of the average tariff rate in the panel data analysis for the Australian market 
sector are negative but insignificant in regressions 1, 2, 3, 4 and 5; while positive but 
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insignificant in regression 6 (see Table 6-24). Therefore, no impact of lower average tariff 
rate could be found on TFP growth in the Australian market sector in the panel data analysis. 
However, different results are found for each sector. 
 
As expected, the average tariff rate negatively impacts on TFP growth in the electricity, gas 
and water supply sector, the construction sector, the wholesale trade sector, the retail trade 
sector, the accommodation, café and restaurants sector, the communication services sector 
and the finance and insurance sector. It indicates that in these sectors, the lower the average 
tariff rate, the greater the increase in TFP growth. A one percent decrease in the average 
tariff rate could result in a contribution to TFP growth from as low as 0.06 percent in the 
finance and insurance sector to as high as 0.26 percent in the communication services 
sector. 
 
On the other hand, oppositely signed coefficients are found for the agriculture, forestry and 
fishing sector and the mining sector in different regressions; therefore, no exact impact of 
lowering the average tariff rate on TFP growth in these two sectors could be found. 
Furthermore, no significant impact is found for the transport and storage sector and the 
cultural and recreational services sector. Moreover, the average tariff rate is found to be 
positively related to TFP growth in the manufacturing sector, showing that higher protection 
of the domestic market tends to increase TFP growth in the manufacturing sector.  
 
In the panel data analysis for aggregate manufacturing sub-industries (see Table 6-25), the 
coefficients of the average tariff rate are positive and significant in regressions 1, 2 and 6. 
The results indicate that the average TFP growth in manufacturing sub-industries does not 
tend to increase on lowering the average tariff rate; instead, it decreases a 0.08 percent to 
0.18 percent on a one percent decrease in the average tariff rate. This result is consistent 
with the protectionist policy that Australia has for its manufacturing industry. 
 
For the detailed sub-industries of manufacturing (see Table 6-25), the coefficients of the 
average tariff rate are positive and statistically significant for the textiles, clothing, footwear 
and leather sub-industry (indicating that a one percent increase in the average tariff rate 
results in a 0.06 to 0.17 percent contribution to its TFP growth), the printing, publishing and 
recorded media sub-industry (indicating that a one percent increase results in a 0.06 to 0.27 
percent contribution to its TFP growth), the petroleum, coal, chemicals and associated 
products sub-industry (indicating that a one percent increase results in around 0.1 percent 
contribution to its TFP growth), the basic metal products sub-industry (indicating that a one 
percent increase results in a 0.07 to 0.16 percent contribution to its TFP growth), the 
structural and sheet metal products sub-industry (indicating that a one percent increase 
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results in a 0.08 percent contribution to its TFP growth), and the “other manufacturing” sub-
industry (indicating that a one percent increase results in a 0.16  percent contribution to its 
TFP growth).  
 
Insignificant coefficients are found for the transport equipment sub-industry; hence no impact 
could be found for this sub-industry. Oppositely signed and significant coefficients are found 
for the food, beverages and tobacco sub-industry in different regressions; thus no exact 
impact of lowering the average tariff rate on TFP growth could be found for this sub-industry. 
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6.3.2.3 Impact of the total goods export variable 
 
The coefficients of total goods exports in the panel data analysis for the Australian market 
sector are positive and significant in regressions 2, 3 and 4 (see Table 6-26), indicating that a 
one percent increase in total goods exports results in a 0.03 percent to around 0.06 percent 
contribution to TFP growth in the Australian market sector. 
 
For each market sector, the empirical results show that a one percent increase in total goods 
exports results in a contribution to TFP growth at around 0.2 percent for the agriculture, 
forestry and fishing sector, around 0.01 percent for the manufacturing sector, around 0.06 
percent for the wholesale trade sector, around 0.02 percent for the transport and storage 
sector, around 0.02 percent for the communication services sector and about 0.05 to 0.1 
percent for the finance and insurance sector. However, it negatively impacts the retail trade 
sector and the cultural and recreational services sector. No impact is found for the electricity, 
gas and water supply sector or the accommodation, café and restaurants sector (see Table 
6-26). The coefficients of total goods exports are oppositely signed for the mining sector and 
the construction sector in different regressions; thus no exact impact could be found for these 
two sectors. 
 
Table 6-26: Results for the difference of LN total goods exports for Australian market 
sector 
Regression 1 studies the economic variables except for the industry FDI inflows and industry export variables. Regression 2 
includes the variables in regression 1 plus the RTA variables. Regression 3 includes the variables in regression 1 plus the 
industry FDI variable. Regression 4 includes the variables in regression 3 plus the RTA variables.  
Regression 1 Regression 2 Regression 3 Regression 4 
 
Coefficient t-Stat Coefficient t-Stat Coefficient t-Stat Coefficient t-Stat 
From Table 
in Appendix 
A 
Panel data 
regression  2.8834 1.5856 3.1525* 1.7176 6.2705** 2.3835 6.7843** 2.5321 A-23 
Agriculture, 
forestry and 
fishing  20.0173*** 5.0112 20.7736*** 5.1756 23.4947*** 1.78E+14 __ __ A-24 
Mining  -1.0126 -0.5071 0.6262 0.3693 12.3212*** 5.7050 9.4179*** 4.9697 A-25 
Manufacturing  0.9873*** 2.6781 1.1020*** 2.9784 0.1634 0.3618 0.6440 1.4549 A-26 
Electricity, gas 
and water supply -0.1606 -0.2256 0.3701 0.5429 __ __ __ __ A-27 
Construction  1.8384 1.3121 1.7998 1.2753 -8.9340*** -6.1187 -8.0914*** -5.8089 A-27 
Wholesale trade  6.1550*** 5.2365 6.8120*** 5.9081 __ __ __ __ A-28 
Retail trade  -1.8523*** -3.4229 -2.4241*** -4.4703 __ __ __ __ A-28 
Accommodation, 
cafe and 
restaurants  -0.0298 -0.0360 -0.5962 -0.7740 __ __ __ __ A-29 
Transport and 
storage  2.0210** 2.1820 2.0117** 2.4560 __ __ __ __ A-29 
Communication 
services  1.8644** 2.1788 1.2410 1.4870 __ __ __ __ A-30 
Cultural and 
recreational 
services  -3.5481*** -3.9543 -3.7908*** -4.2926 __ __ __ __ A-30 
Finance and 
insurance  4.8284*** 5.7684 7.4320*** 10.3563 5.3814*** 5.3319 10.0839*** 11.6211 A-31 
Note: *** p <0.01, ** p <0.05, * p <0.10 mean statistically significant at the one, five and ten percent level respectively. 
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In the panel data analysis for manufacturing sub-industries (see Table 6-27), the coefficients 
of total goods exports are negative but insignificant in regressions 1 and 2, while positive but 
insignificant in regressions 3 and 4. Therefore, no impact is found for aggregate 
manufacturing sub-industries. However, different results are found for its detailed sub-
industries. 
 
Positive and significant coefficients are found for the food, beverages and tobacco sub-
industry, indicating a one percent increase in total goods exports results in a 0.02 percent to 
0.37 percent contribution to its TFP growth; the petroleum, coal, chemicals and associated 
products sub-industry, showing a one percent increase in total goods exports results in a 
0.06 percent to 0.22 percent contribution to TFP growth in this sub-industry (see Table 7-27). 
 
Negative and significant coefficients are found for the textiles, clothing, footwear and leather 
sub-industry, the structural and sheet metal products sub-industry, the transport equipment 
sub-industry and the “other manufacturing” sub-industry. The results indicate that an 
increase in the growth of total goods exports does not seem to stimulate TFP growth in these 
sub-industries. 
 
Oppositely signed and significant coefficients are found for the printing, publishing and 
recorded media sub-industry in different regressions; therefore, no exact impact could be 
found for this sub-industry. Moreover, no significant coefficients are found for the basic metal 
products sub-industry.  
 
6.3.2.4 Impact of the industry FDI variable 
 
The coefficients of industry FDI in the panel data regression for the Australian market sector 
are all positive, but they are not statistically significant (see Table 6-28). 
 
For detailed sectors (see Table 6-28), positive and significant coefficients are found for the 
construction sector, showing that a one percent increase in industry FDI results in a 0.04 
percent contribution to TFP growth in this sector (see Table 6-28). 
 
On the contrary, negative and significant coefficients are found for the accommodation, cafe 
and restaurants sector. This indicates that an increase in FDI inflows does not seem to 
increase TFP growth in this sector. Furthermore, oppositely signed coefficients are found for 
the agriculture, forestry and fishing sector, the mining sector and the manufacturing sector in 
the different estimated equations; therefore, no exact impact could be found for these sectors. 
In addition, insignificant coefficients are found for the finance and insurance sector; thus no 
impact could be found for this sector. 
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Table 6-28: Results for the difference of LN industry FDI inflows for Australian market 
sector 
Regression 3 studies the economic variables excluding the industry export variable. Regression 4 includes the variables in 
regression 3 plus the RTA variables. Regression 5 studies the economic variables except for Australia’s total goods exports. 
Regression 7 studies only industry variables, which are the industry capital-labour ratio, the industry FDI inflows and the industry 
exports variables.  
Regression 3 Regression 4 Regression 5 Regression 7 
 
Coefficient t-Statistic Coefficient t-Statistic Coefficient t-Statistic Coefficient t-Statistic 
From 
Table in 
Appendix 
A 
Panel data 
regression  0.1434 0.5035 0.1205 0.4240 0.0463 0.0960 __ __ A-23 
Agriculture, 
forestry and 
fishing -0.8186*** -9.52E+13 __ __ __ __ 0.1624* 1.8242 A-24 
Mining 3.2628*** 10.2136 1.8361*** 5.4653 -2.2297*** -8.1056 -0.4577 -1.0188 A-25 
Manufacturing  0.1015 1.3781 0.1206* 1.7047 -0.0045 -0.0590 -0.0523 -0.6596 A-26 
Electricity, gas 
and water 
supply __ __ __ __ __ __ __ __ A-27 
Construction  3.5940*** 17.6165 3.6292*** 17.3785 __ __ __ __ A-27 
Accommodation, 
cafe and 
restaurants -2.6153*** -6.88E+14 __ __ __ __ __ __ A-29 
Transport and 
storage __ __ __ __ __ __ __ __ A-29 
Finance and 
insurance  0.3180 1.3541 -0.2894 -1.6219 __ __ __ __ A-31 
Note: *** p <0.01, ** p <0.05, * p <0.10 mean statistically significant at the one, five and ten percent level respectively. 
 
Table 6-29: Results for the difference of LN industry FDI inflows for Australian 
manufacturing sub-industries 
Regression 3 studies the economic variables excluding the industry export variable. Regression 4 includes the variables in 
regression 3 plus the CER variable. Regression 4’ includes the variables in regression 3 plus the APEC variable.  
Regression 3 Regression 4 Regression 4' 
 
Coefficient t-Statistic Coefficient t-Statistic Coefficient t-Statistic 
From Table in 
Appendix A 
Panel data regression 0.7428 1.2713 0.5819 1.0090 __ __ A-32 
Food, beverages and 
tobacco -0.1484 -0.8112 1.1942*** 4.19E+12 __ __ A-33 
Textiles, clothing, footwear 
and leather -1.9904*** -4.16E+13 __ __ __ __ A-34 
Printing, publishing and 
recorded media 0.4046** 2.0223 0.2985*** 5.45E+12 0.4242*** 3.96E+12 A-35 
Petroleum, coal, chemicals 
and associated products -1.7857*** -2.87E+13 __ __ __ __ A-36 
Note: *** p <0.01, ** p <0.05, * p <0.10 mean statistically significant at the one, five and ten percent level respectively. 
 
For aggregate manufacturing sub-industries, the panel data analysis finds no significant 
results (see Table 6-29). However, for the detailed sub-industries, positive and significant 
coefficients are found for the printing, publishing and recorded media sub-industry, showing 
that a one percent increase in industry FDI inflows results in around 0.004 percent 
contribution to TFP growth in this sub-industry. On the other hand, negative and significant 
coefficients are found for the textiles, clothing, footwear and leather sub-industry and the 
petroleum, coal, chemicals and associated products sub-industry. Therefore, in these two 
sub-industries, their TFP growth does not tend to increase from more industry FDI inflows. 
On the contrary, a one percent increase in industry FDI inflows causes a 0.02 percent 
decrease in its contribution to TFP growth for these two sub-industries. Furthermore, 
oppositely signed coefficients are found for the food, beverages and tobacco sub-industry in 
different regressions; thus no exact impact could be found for this sub-industry. 
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It should be noted that only the above industries have FDI inflows data, other industries do 
not have data on FDI inflows; therefore no regression results could be found for those 
industries. 
 
6.3.2.5 Impact of the industry export variable 
 
The coefficient of industry exports in the panel data regression for the Australian market 
sector is positive and significant in regression 6 (see Table 6-30), indicating that a one 
percent increase in industry exports results in a 0.41 percent contribution to TFP growth in 
the average Australian market sector. 
 
For its detailed sectors (see Table 6-30), the coefficients of industry exports are positive and 
significant for the agriculture, forestry and fishing sector, showing that a one percent increase 
in industry exports results in a 0.06 to 0.53 percent contribution to TFP growth in this sector; 
the mining sector, showing that a one percent increase in industry exports results in a 0.16 to 
0.45 percent contribution to its TFP growth. However, the coefficients for the manufacturing 
sector are negative and statistically significant in regressions 5, 6 and 8, indicating that more 
industry exports do not seem to stimulate TFP growth in the manufacturing sector. 
 
Table 6-30: Results for the difference of LN industry exports for Australian market 
sector 
Regression 5 studies the economic variables except for Australia’s total goods exports. Regression 6 studies the economic 
variables excluding the Australia’s total goods exports and industry FDI inflows variables. Regression 7 studies only industry 
variables, which are the industry capital-labour ratio, the industry FDI inflows and the industry exports variables. Regression 8 
studies the variables of the industry capital-labour ratio and industry exports. 
Regression 5 Regression 6 Regression 7 Regression 8 
 
Coefficient t-Statistic Coefficient 
t-
Statistic Coefficient 
t-
Statistic Coefficient 
t-
Statistic 
From 
Table in 
Appendix 
A 
Panel data 
regression 13.8655 1.6916 40.8236*** 5.2715 __ __ __ __ A-23 
Agriculture, 
forestry and 
fishing __ __ 53.5504*** 15.748 5.9042*** 4.0124 45.3877*** 13.7348 A-24 
Mining  45.4883*** 9.6604 28.8926*** 7.5044 25.3384*** 9.6953 16.1590*** 7.1943 A-25 
Manufacturing 
-8.7131*** -3.1575 -5.5210*** -2.7237 -1.1281 -0.8855 -3.2880** -2.4765 A-26 
Note: *** p <0.01, ** p <0.05, * p <0.10 mean statistically significant at the one, five and ten percent level respectively. 
 
The panel data regression for manufacturing sub-industries shows negative but insignificant 
coefficients in regression 6 (see Table 6-31). For its detailed sub-industries (see Table 6-31), 
negative and significant coefficients are found for the textiles, clothing, footwear and leather 
sub-industry, the printing, publishing and recorded media sub-industry and the “other 
manufacturing” sub-industry. The results indicate that an increase in industry exports does 
not improve TFP growth as expected in these manufacturing sub-industries, in which 
Australia does not possess much competitiveness. A positive and significant coefficient is 
found for the petroleum, coal, chemicals and associated products sub-industry, indicating 
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that a one percent increase in industry exports causes a 0.18 percent contribution to TFP 
growth for this sub-industry. No significant impacts are found for the food, beverages and 
tobacco sub-industry. 
 
Table 6-31: Results for the difference of LN industry exports for Australian 
manufacturing sub-industries 
Regression 3 studies the economic variables excluding the industry export variable. Regression 4 includes the variables in 
regression 3 plus the CER variable. Regression 6 studies the economic variables excluding the Australia’s total goods exports 
and industry FDI inflows variables. 
Regression 3 Regression 4 Regression 6 
 
Coefficient t-Statistic Coefficient t-Statistic Coefficient t-Statistic 
From Table in 
Appendix A 
Panel data regression 
__ __ __ __ -8.7354 -1.5688 A-32 
Food, beverages and tobacco 
__ __ __ __ -6.8976 -1.5952 A-33 
Textiles, clothing, footwear and 
leather __ __ -12.3788*** -3.8704 __ __ A-34 
Printing, publishing and recorded 
media __ __ __ __ -8.9977** -2.2538 A-35 
Petroleum, coal, chemicals and 
associated products __ __ __ __ 18.4262*** 5.9513 A-36 
Transport equipment  
__ __ __ __ __ __ A-38 
Other manufacturing 
-19.2102* -1.7637 __ __ __ __ A-38 
Note: *** p <0.01, ** p <0.05, * p <0.10 mean statistically significant at the one, five and ten percent level respectively. 
 
6.3.3 Impact of Australia’s membership in CER and APEC 
 
6.3.3.1 Impact of CER  
 
The coefficients of CER in the panel data analysis for the Australian market sector are 
negative but insignificant in regressions 2 and 4 (see Table 6-32). In addition, in the panel 
data analysis for manufacturing sub-industries (see Table 6-33), the coefficients of CER are 
positive but insignificant in regression 2, while negative but insignificant in regression 4. 
However, when models for each market sector or manufacturing sub-industry are estimated, 
the coefficients are statistically significant. 
 
Among twelve market sectors (see Table 6-32), the coefficients of CER are positively signed 
and statistically significant only for four sectors. They are the agriculture, forestry and fishing 
sector, the mining sector, the electricity, gas and water supply sector and the finance and 
insurance sector. The results indicate that after Australia’s participation in CER, it seems that 
there is a 4.46 percent increase in TFP growth in the agriculture, forestry and fishing sector, 
a 5.93 percent increase in the mining sector, a 1.23 percent increase in the electricity, gas 
and water supply sector and around a 3.49 percent increase in the finance and insurance 
sector. 
 
However, negative coefficients of CER are found to be statistically significant for seven 
market sectors (see Table 6-32), including the manufacturing sector, the construction sector, 
the retail trade sector, the accommodation, cafe and restaurants sector, the transport and 
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storage sector, the communication services sector and the cultural and recreational services 
sector. The results indicate that TFP growth in these sectors does not seem to increase as 
expected after Australia becomes a member of CER. Furthermore, no impact of CER could 
be found for the wholesale trade sector. 
 
Table 6-32: Results for Australia's CER membership for Australian market sector 
Regression 2 studies the economic variables except for the industry FDI inflows and industry export variables. Regression 4 
studies the economic variables plus the RTA variables, while excluding the industry export variable.  
Regression 2 Regression 4 
 
Coefficient t-Statistic Coefficient t-Statistic 
From Table 
in Appendix 
A 
Panel data regression  
-0.2827 -0.2325 -0.7660 -0.2616 A-23 
Agriculture, forestry and fishing  4.4639* 1.7410 __ __ A-24 
Mining 5.9331*** 5.5531 __ __ A-25 
Manufacturing 
-0.8671*** -3.6636 -0.8535** -2.0802 A-26 
Electricity, gas and water supply 1.2271*** 2.7006 __ __ A-27 
Construction  
-0.8518 -0.9120 -4.0510*** -3.1236 A-27 
Wholesale trade  
-0.8982 -1.1779 __ __ A-28 
Retail trade  
-1.1717*** -3.4883 __ __ A-28 
Accommodation, cafe and restaurants 
-4.0481*** -7.484 __ __ A-29 
Transport and storage  
-4.7798*** -8.9235 __ __ A-29 
Communication services  
-2.7023*** -5.2598 __ __ A-30 
Cultural and recreational services 
-1.8468*** -3.2046 __ __ A-30 
Finance and insurance  3.4927*** 7.5511 3.0486*** 3.9841 A-31 
Note: *** p <0.01, ** p <0.05, * p <0.10 mean statistically significant at the one, five and ten percent level respectively. 
 
For the sub-industries of manufacturing sector (see Table 6-33), negative and statistically 
significant coefficients are found for the textiles, clothing, footwear and leather sub-industry 
and the printing, publishing and recorded media sub-industry, indicating that these sub-
industries do not tend to increase their TFP growth on the basis of Australia’s participation in 
CER. 
 
Table 6-33: Results for Australia's CER membership for Australian manufacturing sub-
industries 
Regression 2 studies the economic variables except for the industry FDI inflows and industry export variables. Regression 4 
studies the economic variables plus the CER variables, while excluding the industry export variable.  
Regression 2 Regression 4 
 
Coefficient t-Statistic Coefficient t-Statistic 
From Table 
in Appendix 
A 
Panel data regression  0.0028 0.0025 -1.477 -0.1679 A-32 
Food, beverages and tobacco  0.6451 0.9807 -5.6707*** -1.78E+12 A-33 
Textiles, clothing, footwear and leather 
-2.3735*** -2.6676 __ __ A-34 
Printing, publishing and recorded media 
-7.3174*** -8.9032 -12.7485*** -2.93E+13 A-35 
Petroleum, coal, chemicals and associated products 0.0123 0.0191 __ __ A-36 
Basic metal products 7.8411*** 6.2394 __ __ A-37 
Structural and sheet metal products 
-0.8581 -1.1203 __ __ A-37 
Transport equipment 
-0.4812 -0.3841 __ __ A-38 
Other manufacturing 
-1.0043 -1.0719 __ __ A-38 
Note: *** p <0.01, ** p <0.05, * p <0.10 mean statistically significant at the one, five and ten percent level respectively. 
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On the other hand, a positive impact from CER is only identified for the basic metal products 
sub-industry (see Table 6-33), showing that TFP growth in this sub-industry increases 7.84 
percent on Australia’s trade liberalization implementation within CER. 
 
No significant coefficients could be found for the petroleum, coal, chemicals and associated 
products sub-industry, the structural and sheet metal products sub-industry, the transport 
equipment sub-industry and the “other manufacturing” sub-industry (see Table 6-33). 
Therefore, no impact of CER could be found for these sub-industries. Furthermore, 
oppositely signed coefficients are found for the food, beverages and tobacco sub-industry in 
different regressions; thus no exact impact could be found for this sub-industry. 
 
6.3.3.2 Impact of APEC  
 
The coefficients of APEC in the panel data analysis for the Australian market sector are 
negative but are not statistically significant in regressions 2 and 4 (see Table 6-34). However, 
empirical results are different when considering each sector. 
 
No statistically significant coefficients could be found for the agriculture, forestry and fishing 
sector, the accommodation, cafe and restaurants sector and the cultural and recreational 
services sector (see Table 6-34). Therefore, no impact of Australia’s participation in APEC 
could be found in TFP growth in these sectors. 
 
Table 6-34: Results for Australia's APEC membership for Australian market sector 
Regression 2 studies the economic variables except for the industry FDI inflows and industry export variables. Regression 4 
studies the economic variables plus the RTA variables, while excluding the industry export variable.  
Regression 2 Regression 4 
 
Coefficient t-Statistic Coefficient t-Statistic 
From Table in 
Appendix A 
Panel data regression  
-1.9295 -1.4656 -2.7366 -1.6306 A-23 
Agriculture, forestry and fishing 0.0018 0.0006 __ __ A-24 
Mining  
-10.4868*** -9.0660 -10.6500*** -7.3463 A-25 
Manufacturing 
-0.6820** -2.4367 -1.3000*** -4.5954 A-26 
Electricity, gas and water supply 
-2.4545*** -5.0092 __ __ A-27 
Construction  
-0.7111 -0.6899 1.4197* 1.7142 A-27 
Wholesale trade  
-4.1153*** -4.7483 __ __ A-28 
Retail trade 1.0877*** 2.7700 __ __ A-28 
Accommodation, cafe and restaurants 0.3017 0.5453 __ __ A-29 
Transport and storage 
-3.5044*** -5.8346 __ __ A-29 
Communication services  
-1.1186** -2.0645 __ __ A-30 
Cultural and recreational services  1.0055 1.5827 __ __ A-30 
Finance and insurance 
-6.0687*** -10.1104 -8.8101*** -12.7517 A-31 
Note: *** p <0.01, ** p <0.05, * p <0.10 mean statistically significant at the one, five and ten percent level respectively. 
 
On the other hand, negative and statistically significant coefficients for APEC are found for 
the mining sector, the manufacturing sector, the electricity, gas and water supply sector, the 
wholesale trade sector, the transport and storage sector, the communication services sector 
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and the finance and insurance sector (see Table 6-34). The results indicate that in these 
sectors, Australia’s participation in APEC and implementation of its APEC commitments does 
not seem to increase TFP growth. 
 
However, a positive and statistically significant coefficient is found for the retail trade sector 
(see Table 6-34). This shows that on joining APEC, Australia’s TFP growth increases 1.09 
percent in the retail trade sector. Oppositely signed coefficients are found for the construction 
sector in different regressions; hence no exact impact could be found for this sector. 
 
In the panel data analysis for manufacturing sub-industries, the coefficient of APEC is 
negative and significant in regression 4 (see Table 6-35), indicating that the average TFP 
growth in the Australian manufacturing sub-industries does not increase as expected for 
Australia’s APEC participation. 
 
Positive and statistically significant coefficients are only found for the printing, publishing and 
recorded media sub-industry in regression 4’ and the transport equipment sub-industry in 
regression 2 (see Table 6-35). These results show that Australia’s membership in APEC 
causes a 9.86 percent increase in TFP growth in the former sub-industry, and a 4.19 percent 
increase in the transport equipment sub-industry. 
 
Table 6-35: Results for Australia's APEC membership for Australian manufacturing 
sub-industries 
Regression 2 studies the economic variables except for the industry FDI inflows and industry export variables. Regression 4 
studies the economic variables plus the CER variables, while excluding the industry export variable. Regression 4’ includes the 
variables in regression 3 plus the APEC variable. 
Regression 2 Regression 4 Regression 4' 
 
Coefficient t-Statistic Coefficient t-Statistic Coefficient t-Statistic 
From Table in 
Appendix A 
Panel data regression -1.0008 -0.7776 -5.4723* -1.7341 __ __ A-32 
Food, beverages and tobacco  1.4428** 2.0007 -27.6262*** -5.83E+12 __ __ A-33 
Textiles, clothing, footwear 
and leather -7.2422*** -5.9499 __ __ __ __ A-34 
Printing, publishing and 
recorded media 0.7728 0.8447 __ __ 9.8602*** 1.50E+13 A-35 
Petroleum, coal, chemicals 
and associated products -4.9857*** -5.2158 __ __ __ __ A-36 
Basic metal products 1.9949 1.5694 __ __ __ __ A-37 
Structural and sheet metal 
products -1.0665 -1.2252 __ __ __ __ A-37 
Transport equipment 4.1858*** 3.0523 __ __ __ __ A-38 
Other manufacturing -5.8550*** -5.0669 __ __ __ __ A-38 
Note: *** p <0.01, ** p <0.05, * p <0.10 mean statistically significant at the one, five and ten percent level respectively. 
 
On the contrary, negative and statistically significant coefficients of APEC are found in most 
of the rest of the manufacturing sub-industries, including the textiles, clothing, footwear and 
leather sub-industry, the petroleum, coal, chemicals and associated products sub-industry 
and the “other manufacturing” sub-industry (see Table 6-35). Therefore, Australia’s trade 
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liberalization progress with other members from APEC does not tend to be a stimulus of TFP 
growth in these manufacturing sub-industries. 
 
No significant regression results could be found for the basic metal products sub-industry, 
and the structural and sheet metal products sub-industry. Therefore, no impact of APEC 
could be found on TFP growth in these two sub-industries. Oppositely signed coefficients are 
found for the food, beverages and tobacco sub-industry, whose coefficients of APEC are 
positive and significant in regression 2, while negative and significant in regression 4. 
Therefore, no exact effect of APEC could be determined for this sub-industry. 
 
6.3.4 Major regression results 
 
Generally speaking, an increase in capital inputs relative to labour inputs tends to improve 
TFP growth in the Australian market sector and its detailed sectors, and the food and textile 
sub-industries of manufacturing.  
 
More expenditure on R&D tends to increase TFP growth on average in the electricity, gas 
and water supply sector, the food, beverages and tobacco sub-industry and the basic metal 
products sub-industry of the manufacturing sector. 
 
More expenditure on education tends to increase TFP growth in the electricity, gas and water 
supply sector, the cultural and recreational services sector, the basic metal products sub-
industry, the structural and sheet metal products sub-industry, the transport equipment sub-
industry and the “other manufacturing” sub-industry. 
 
The more open the Australian market, the more TFP growth is expected for the  
manufacturing sector, the cultural and recreational services sector, and some manufacturing 
sub-industries, including the publishing and recorded media sub-industry, the basic metal 
products sub-industry, the structural and sheet metal products sub-industry and the “other 
manufacturing” sub-industry. However, a negative impact is found for the transport 
equipment sub-industry.  
 
Generally speaking, lower average tariff rate stimulates TFP growth in the Australian market 
sector, especially in the construction sector and some services sectors. However, most 
manufacturing sub-industries do not tend to improve their TFP growth because of a lower 
average tariff rate. On the contrary, when the average tariff rate is higher, TFP growth in 
manufacturing sub-industries will increase. 
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More total goods exports will result in TFP growth in the Australian market sector, including 
the agriculture, forestry and fishing sector, the mining sector, the manufacturing sector, the 
wholesale trade sector, the transport and storage sector, the communication services sector 
and the finance and insurance sector. For manufacturing sub-industries, a positive impact is 
found on the food, beverages and tobacco sub-industry and the petroleum, coal, chemicals 
and associated products sub-industry. However, it does not seem to stimulate TFP growth in 
the textiles, clothing, footwear and leather sub-industry, the structural and sheet metal 
products sub-industry, the transport equipment sub-industry and the “other manufacturing” 
sub-industry.  
 
More industry FDI provides pressure on Australian industry to improve their TFP in the 
manufacturing sector, the construction sector, and some manufacturing sub-industries, 
including the food, beverages and tobacco sub-industry and the printing, publishing and 
recorded media sub-industry. However, it does not positively impact TFP growth as expected 
in the textiles, clothing, footwear and leather sub-industry and the petroleum, coal, chemicals 
and associated products sub-industry. 
 
Generally speaking, more industry exports tend to have positive impact on industrial TFP 
growth, including the agriculture, forestry and fishing sector and the mining sector. However, 
they have totally opposite impact on the manufacturing sector and some of its sub-industries 
where Australia has less competitiveness, including the textiles, clothing, footwear and 
leather sub-industry, the printing, publishing and recorded media sub-industry and the “other 
manufacturing” sub-industry. 
 
Australia’s participation in CER regional trade liberalization results in TFP growth in the 
agriculture, forestry and fishing sector, the mining sector, the electricity, gas and water 
supply sector and the finance and insurance sector. However, it negatively impacts TFP 
growth in the manufacturing sector, the construction sector, the retail trade sector, the 
accommodation, cafe and restaurants sector, the transport and storage sector, the 
communication services sector and the cultural and recreational services sector. 
Furthermore, Australia’s membership in CER does not seem to stimulate TFP growth in the 
food, beverages and tobacco sub-industry, the textiles, clothing, footwear and leather sub-
industry and the printing, publishing and recorded media sub-industry. It only positively 
impacts on TFP growth for the basic metal products sub-industry of manufacturing.  
 
Australia’s participation in APEC seems a determining factor in stimulating TFP growth in the 
construction sector, the retail trade sector and some manufacturing sub-industries, including 
the printing, publishing and recorded media sub-industry and the transport equipment sub-
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industry. However, it does not tend to improve TFP growth in the mining sector, the 
manufacturing sector, the electricity, gas and water supply sector, the wholesale trade sector, 
the transport and storage sector, the communication services sector, the finance and 
insurance sector, and most of the remaining manufacturing sub-industries, including the 
textiles, clothing, footwear and leather sub-industry, the petroleum, coal, chemicals and 
associated products sub-industry and the “other manufacturing” sub-industry.  
 
6.4 LIMITATIONS OF THE TFP STUDY 
 
At the same time when trade liberalization reform is carried out, a country may also be 
involved in domestic economic reforms, such as deregulation, privatization, stabilization 
policies and other microeconomic policies that will encourage domestic production and 
development in some particular industries (mainly in infant industries in developing countries 
or labour-intensive industries in developed countries). The implementation of these policies 
will affect productivity growth in domestic firms or industries. As it is infeasible to separate 
productivity growth originating from trade liberalization from productivity growth originating 
from other policies, the empirical results explaining the role of trade liberalization in 
productivity growth should be interpreted with caution, not exaggerating the importance of 
trade liberalization in productivity growth (Paus, Reinhardt et al. 2003). 
 
Although previous empirical studies have shown trade liberalization progress does improve 
economic growth and productivity growth in some countries, these results are not all strong, 
and they do not differentiate between short term growth and long term sustainable growth. It 
is the long term productivity growth that is considered to be the primary impetus to long term 
economic growth and living standard improvement. Trade liberalization in empirical studies is 
often considered to be a short term policy that could not meet the purpose of studying long 
term productivity changes. Although this thesis does not focus on determinants of long term 
productivity changes, the role of trade liberalization in stimulating productivity improvement 
should be taken cautiously. 
 
Because there are no available industry data for Chinese and Australian industry exports, 
FDI inflows, research and development inputs, labour skills improvement and domestic 
industry market protection, it is expected that the results for variables using data for the 
whole economy in this study will be different from the results for the same variables using 
industry data instead. 
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6.5 CONCLUSION 
 
This chapter studies the impact of trade liberalization on industrial TFP growth in Australia 
and China. The estimated equation is derived from the production function, using TFP growth 
as the dependent variable, capital-labour ratio, R&D expenditure, education expenditure, 
trade liberalization measurements and FDI as independent variables. The openness rate, the 
average tariff rate and the participation in an RTA are used as measurements of trade 
liberalization. The equation also includes total goods exports or industry goods exports. 
 
The capital-labour ratio is found to be an important determinant of industrial TFP growth in 
both Australia and China. Furthermore, an increase in capital inputs relative to labour inputs 
results in capital intensive manufacturing sub-industries increasing TFP growth in China, 
while enabling labour intensive manufacturing sub-industries to increase TFP growth in 
Australia. Expenditure on R&D and education are another two factors that determine 
industrial TFP growth in both countries. 
 
Changes in the openness rate and average tariff rate have different impacts on industrial 
TFP growth in each country. A more open domestic market enables competitive industries to 
improve their TFP growth. However, other less competitive industries do not tend to increase 
TFP growth or TFP growth may even decrease.  
 
With more total goods exports, China tends to improve TFP growth in its uncompetitive 
natural resource production and manufacturing production. However, besides the agriculture, 
mining and some services sectors, Australia tends to improve TFP growth in its relatively 
competitive manufacturing sectors. This result is consistent with the results for the Australian 
industry exports variable. Only less competitive manufacturing sub-industries, including the 
textiles, clothing, footwear and leather sub-industry, the printing, publishing and recorded 
media sub-industry and the “other manufacturing” sub-industry, do not tend to increase TFP 
growth as industry exports grow. 
 
Under competitive pressure from foreign producers, both Chinese industries and Australian 
industries tend to improve their TFP, but the Australian textiles, clothing, footwear and 
leather sub-industry and the petroleum, coal, chemicals and associated products sub-
industry do not. 
 
Both China’s participation in APEC and Australia’s participation in CER and APEC have 
been shown to be important factors in determining industrial TFP growth in their competitive 
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industries. Australia’s uncompetitive manufacturing sub-industries, on the contrary, show the 
opposite effect from Australia’s RTA participation. 
 
In general, by combining the effect of trade liberalization measurement, including RTA 
variables, with industry FDI and exports variables, it seems that both China and Australia 
tend to improve their competitive industries’ TFP growth when trade is freer. However, TFP 
growth in other less competitive industries, especially in Australian manufacturing sub-
industries, tends to decrease instead. 
 
Although Australian and Chinese uncompetitive industries do not tend to improve their TFP 
growth as a result of trade liberalization and participation in a regional trade agreement, 
Australia and China should notice that their competitive industries are gaining total factor 
productivity growth. Therefore, these industries are the ones that two countries should focus 
on. 
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Chapter 7  
 
THE IMPACT OF RTAS ON ONE-DIGIT COMMODITY TRADE 
BETWEEN AUSTRALIA AND CHINA 
 
 
 
 
 
7.1 INTRODUCTION 
 
Commodity trade between Australia and China comprises an important part in the two 
countries’ trade relationship. It has increased dramatically since the late 1970s. In 2005 
Australia’s commodity exports to China was worth 12.23 billion US dollars, 15.74 times the 
value in 1979; while its imports from China was worth 16.29 billion US dollars, 88.38 times 
the value in 1979; the total commodity trade between the two countries was nearly thirty 
times the value in 1979. 
 
Table 7-1: One-digit Standard International Trade Classification (SITC) 
SITC classification number Commodity name 
SITC0 Food and live animals chiefly for food 
SITC1 Beverages and tobacco 
SITC2 Crude materials, inedible, except fuels 
SITC3 Mineral fuels, lubricants and related materials 
SITC4 Animal and vegetable oils, fats and waxes 
SITC5 Chemicals and related products, n.e.s. 
SITC6 Manufactured goods classified chiefly by materials 
SITC7 Machinery and transport equipment 
SITC8 Miscellaneous manufactured articles 
SITC9 Commodities and transactions not classified elsewhere in the SITC 
Note: SITC classification is from the United Nations COMTRADE database.  
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In the ten one-digit SITC 3  classified commodities trade, during the period 1979-2005, 
classifications SITC0, SITC2 and SITC6 were major exports from Australia to China, while 
classifications SITC6, SITC7 and SITC8 accounted for 70-90 percent of Australia’s imports 
from China. 
 
7.1.1 Australian commodity exports to China 
 
Australia exports a large amount of materials and food, such as exports of crude materials 
and other metals, coal and petrol fuels, wool and wheat, but fewer manufactured products to 
China. Figure 7-1 shows the share of Australian one-digit commodity exports in its total 
commodity exports to China.  
 
Figure 7-1: Australian share of exports by value of one-digit commodity in its total 
commodity exports to China (%) 
0
10
20
30
40
50
60
70
80
19
79
19
81
19
83
19
85
19
87
19
89
19
91
19
93
19
95
19
97
19
99
20
01
20
03
20
05
SITC0 SITC1 SITC2 SITC3 SITC4
SITC5 SITC6 SITC7 SITC8 SITC9
 
Note: Author’s own calculation based on the data from the United Nations COMTRADE database. The 
one-digit 0-9 commodity classifications are denoted as follows: SITC0 Food and live animals chiefly for 
food; SITC1 Beverages and tobacco; SITC2 Crude materials, inedible, except fuels; SITC3 Mineral 
fuels, lubricants and related materials; SITC4 Animal and vegetable oils, fats and waxes; SITC5 
Chemicals and related products, n.e.s.; SITC6 Manufactured goods classified chiefly by materials; 
SITC7 Machinery and transport equipment; SITC8 Miscellaneous manufactured articles; SITC9 
Commodities and transactions not classified elsewhere in the SITC. 
 
Crude materials except fuels (is denoted as SITC2; other commodities stated in the following 
and Chapter Eight are denoted using these classifications) are the largest value of 
                                                 
3
 SITC is the abbreviation for the Standard International Trade Classification. Chapters Seven and Eight use SITC 
Revision 2 classified commodities trade data obtained from the United Nations COMTRADE database. 
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commodities Australia exports to China from the mid-1980s. They increased sharply in the 
late 1980s and stayed at over 50 percent of the total exports by value during the whole 
1990s. After a downturn in the early 2000s, the share of crude materials exports in total 
exports recovered to 59 percent in 2005.  
 
Food and live animals (SITC0) used to have the largest share of Australian exports in the 
early 1980s, accounting for 62.25 percent of exports in 1981. However, its share of total 
exports continuously decreased from the 1990s to around 3.3 percent in 2005.  
 
The share of exports of SITC6, manufactured goods classified chiefly by materials, was the 
highest at around 20-28 percent in the early 1980s, while it decreased thereafter and stayed 
at around ten percent, dropping to less than nine percent in 2004 and 2005.  
 
Commodities in other one-digit SITC classifications have little share in total exports, except 
for some specific periods. For example, commodities in SITC3 reached an 11-13 percent 
share of exports in the late 1990s and the early 2000s; commodities in SITC7 had their 
largest share of exports of a 10-15 percent in the period 1993-1995; commodities in SITC9 
increased sharply from 6.57 percent in 2003 to 21.68 percent in 2004 because of the 
increased share from special transactions (SITC9310). Commodities in animal and vegetable 
oils, fats and waxes (SITC4), chemicals and related products (SITC5), miscellaneous 
manufactured articles (SITC8) had an average share of exports of no more than three 
percent from 1979 to 2005. The share of exports of beverages and tobacco (SITC1) was 
always less than 0.2 percent over the period 1979-2005. The smaller shares of exports of 
commodities in these classifications compared to those in SITC2 and SITC6 indicate that 
they are not important commodities for Australia’s exports to China. 
 
7.1.2 Australian commodity imports from China 
 
Compared to its exports, Australia imports more manufactured goods from China. Figure 7-2 
shows the share of Australian one-digit commodity imports in its total commodity imports 
from China.  
 
Australian imports of machinery and transport equipment (SITC7) from China grew steadily 
from 1979 to 1986, having a share in total imports of around 1-3 percent (except for in 1984 
with 4.97 percent). The share of imports for SITC7 jumped to 7.36 percent in 1987, then to 
14.27 percent in 1989, and increased steadily through the 1990s to the 2000s. The year 
2004 was the turning point for commodities in SITC7 in that the share of machinery and 
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transport equipment imports in total imports reached 38.69 percent, making this commodity 
classification the largest for Australian imports.  
 
Figure 7-2: Australian share of imports by value of one-digit commodity in its total 
commodity imports from China (%) 
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Note: Author’s own calculation based on the data from the United Nations COMTRADE database. The 
one-digit 0-9 commodity classifications are denoted as follows: SITC0 Food and live animals chiefly for 
food; SITC1 Beverages and tobacco; SITC2 Crude materials, inedible, except fuels; SITC3 Mineral 
fuels, lubricants and related materials; SITC4 Animal and vegetable oils, fats and waxes; SITC5 
Chemicals and related products, n.e.s.; SITC6 Manufactured goods classified chiefly by materials; 
SITC7 Machinery and transport equipment; SITC8 Miscellaneous manufactured articles; SITC9 
Commodities and transactions not classified elsewhere in the SITC. 
 
Miscellaneous manufactured articles (SITC8) used to have the largest share of Australian 
imports of commodities from China after 1983. Their share of imports increased steadily from 
29.57 percent in 1979 to their peak of 59.12 percent in 1993. From 1994, however, the share 
of imports of commodities in SITC8 decreased smoothly to 35.7 percent in 2005, losing its 
first position amongst imports in 2004. 
 
Manufactured goods classified chiefly by materials in SITC6 had a decreasing share of 
imports during the period 1979-1993, and then maintained their share at around 16 percent, 
dropping to 15.82 percent in 2005.  
 
Commodities in SITC0, SITC3 and SITC5 are the other three classifications that had a large 
share of imports at around ten percent in the early 1980s. However, all of them tended to 
decrease their shares greatly in the late 1980s. Up until 2005, commodities in SITC0, SITC3 
and SITC5 had shares of imports of 1.61 percent, 1.08 percent and 3.78 percent respectively. 
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The changes in shares of commodities trade can be explained by many factors, such as 
domestic production and consumption changes, microeconomic and macroeconomic policies 
changes, foreign trade policy changes either in Australia or China and so on. However, in 
line with this study, that is, the impact of regional trade agreements on Australia and China’s 
trade and economic development, this chapter focuses on studying the impact of the 
formation and implementation of regional trade agreements on changes of commodity trade 
between Australia and China. Models are estimated for commodities in all one-digit 
classifications, and some of the four-digit classifications that are discussed in Chapter Eight.  
 
Following this introduction, Section 7.2 discusses the determinants of commodity trade and 
the gravity model that will be studied in Chapter Seven and Chapter Eight and introduces the 
RTA dummy variables. Section 7.3 explains the regression results for Australian commodity 
exports to China for one-digit SITC classifications. Section 7.4 explains the regression results 
for Australian commodity imports from China for one-digit SITC classifications. The next 
chapter, Chapter Eight, continues this study on the determinants of commodity trade 
between Australia and China using SITC four-digit detailed commodities. 
 
7.2 RESEARCH METHODOLOGY 
 
7.2.1 Determinants of commodity trade  
 
Previous literature has shown that several researchers studied specific commodity trade 
determinants. The major determinants for specific commodity trade are similar to those used 
when estimating total trade in Chapter Three. Therefore, by using the determinants that are 
studied in Chapter Three, this chapter focuses on estimating models that include the 
variables of GDP and GDP per capita of exporters and importers, distance between 
exporters and importers, the exchange rate of exporter and importer’s currency, the 
formation of regional trade agreements and exporter or importer’s membership in regional 
trade agreements. Here the bilateral country pair only involves Australia and China. 
 
These variables, except for GDP per capita, have the same definitions and expected effects 
that are discussed in Chapter Three. It is worth mentioning the variable of GDP per capita. 
Per capita output (usually uses GDP per capita) in Anderson’s explanation is used to take 
into account the idea that, as income increases, the share of tradable goods in overall 
income might increase. It means that for a given overall income a country with a higher 
income per capita would trade more intensively (have more exports and imports) than a 
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poorer country (Anderson 1979). Therefore, GDP per capita should have a positive 
relationship with bilateral trade flows. A positive coefficient is expected for this variable.  
 
In addition, Bergstrand (1989) uses exporter and importer’s income per capita to estimate a 
commodity’s production and consumption because, in his study, Bergstrand defines exporter 
and importer’s national output (usually uses GDP) as units of capital. In his two-factor (labour 
and capital), multi-industry, multi-country study, Bergstrand defines exporter’s income per 
capita (exporter’s GDP per capita) as a proxy of exporter’s capital-labour endowment ratio. 
Therefore, a positive coefficient for exporter’s income per capita means a commodity is 
produced as a capital-intensive product, while a negative one implies that a commodity is a 
labour-intensive product. On the other hand, importer’s income per capital (importer’s GDP 
per capita) is used as a proxy of product character. A positive coefficient for importer’s 
income per capita suggests that a commodity is a luxury product, while a negative coefficient 
suggests a necessity. Bergstrand’s idea has been used by several researchers, such as 
Kangas and Niskanen (2003) using GDP per capita as a proxy of exporter’s capital-labour 
endowment ratio from Bergstrand in their study on forest products in 1997 for 15 EU 
countries and ten Central and Eastern European countries. 
 
Bergstrand (1989) himself studies the one-digit SITC0-8 commodities trade for the EEC, 
EFTA and ECEFTA countries, finding that commodities of raw materials, chemicals, 
machinery and transport equipment, manufactures classified chiefly by material and food 
products in regressions for some or all years tend to be capital-intensive products by 
studying exporter’s per capita income; while commodities of beverages and tobacco, 
miscellaneous manufactures in regressions for some or all years tend to be labour-intensive 
products. Results for beverages and tobacco, manufactures classified chiefly by material, 
miscellaneous manufactures, machinery and transport equipment suggest that these 
products are luxuries. 
 
Although capital and labour are not the only two input factors for production in real life, they 
are still major and crucial input factors in most manufacturing. Therefore, Bergstrand’s 
assumption and explanation can be used in this commodity trade analysis. Thus this chapter 
uses Bergstrand’s definition for GDP per capita, together with Anderson’s explanation for 
GDP per capita, as a determinant in the commodity trade analysis model. In this chapter two 
definitions for GDP per capita from Bergstrand and Anderson respectively will be used for the 
results for one-digit commodities estimations, while only Anderson’s definition will be used for 
the four-digit commodities estimation results. It should be noted that the role of GDP per 
capita is only incidental, as the main purpose of this thesis is to study the impact of regional 
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trade agreements. Therefore, simple explanations of the results are given for GDP per capita 
as well as other economic variables excluding RTAs. 
 
The gravity model has been introduced to study particular commodity trade. The formation 
and membership in regional trade agreements is introduced into the gravity model to 
estimate its impact on bilateral commodity trade flows. 
 
By replying to Leamer’s request to provide a method for studying commodity-specific gravity 
equations, Anderson (1979) in his footnote number 14 derives from his trade-share method a 
stable gravity equation involving the variables of GDP, population and factor endowments. 
Bergstrand (1989) utilizes the gravity model to study commodity trade changes caused by 
participating in the regional trade agreements of the EEC and EFTA in the years 1965, 1966, 
1975 and 1976, and ECEFTA in 1975 and 1976. He finds that in 56 cases out of total of 90, 
the membership effects of RTAs on trade flows are positive and significant.  
 
Fukao, Okubo et al. (2003) focus their study on changes of the USA commodity imports from 
Canada and Mexico using the Harmonized System 4  two-digit and several selected 
commodities at the four-digit level after NAFTA came into being. Their results show that 
some USA imports in textiles and apparel products from Mexico have experienced trade 
diversion since tariff reduction was carried out within NAFTA. Their studies indicate that 
although the empirical analysis at national level trade flows are important, as found by most 
researchers, the effects of preferential trading arrangements on specific commodities are 
also an important area of study. Their studies also show directly that in most cases how trade 
flow changes between exporters and importers since they promote preferential trading 
cooperation in a regional trade agreement. 
 
7.2.2 Empirical model 
 
Following Anderson (1979) and Bergstrand (1989), the model estimated in this chapter is the 
extended gravity model introduced in Chapter Three, using logarithms of Australian 
commodity exports to and imports from China as dependant variables in equations (7.1) to 
(7.3). They also use logarithms of GDP, GDP per capita, distance adjusted by GDP share 
and import price index, the exchange rate between the Australian dollar and the Chinese 
Ren Min Bi (RMB) as explanatory variables, and RTAs as dummy variables that are 
                                                 
4
 Harmonized Commodity Description and Coding system (HS Code) is an international commodity classification 
developed by the World Customs Organization (WCO, formerly is the Customs Cooperation Council). It originally 
had six-digit classifications, and extended to ten-digit classifications for imports customs purposes, and eight-digit 
for exports. Canada and Mexico use the HS code in their commodity classification. 
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introduced in Chapter Three, including AFTA, CUSFTA, NAFTA, MERCOSUR, CER and 
APEC5.  
 
itttt
tttCHNt
AUStCHNtAUStit
MERCOSURcNAFTAcCUSFTAc
AFTAcEXCHANGEcDISTANCEcGDPPCc
GDPPCcGDPcGDPccTRADE
ε++++
++++
+++=
11109
8765
4321
lnlnln
lnlnlnln
                             (7.1) 
 
itAUStAUSttt
CHNtAUStCHNtAUStit
APECcCERcEXCHANGEcDISTANCEc
GDPPCcGDPPCcGDPcGDPccTRADE
ε+++++
++++=
2lnln
lnlnlnlnln
9876
54321
       (7.2) 
 
itCHNtAUStt
CHNtAUStCHNtAUStit
APECcEXCHANGEcDISTANCEc
GDPPCcGDPPCcGDPcGDPccTRADE
ε++++
++++=
−
1lnln
lnlnlnlnln
876
54321
         (7.3) 
 
In these three equations, itTRADE  stands for Australia’s (AUS) exports and imports by 
commodity i  to and from China (CHN) in year t . AUStGDP  and CHNtGDP  are the gross 
domestic products of Australia and China at constant 1990 prices in US dollars. AUStGDPPC  
and CHNtGDPPC  are GDP per capita of Australia and China respectively in US dollars. 
Distance is the distance between the capital cities of Australia and China. It is adjusted by 
Australia’s GDP share and Australia’s import price index and is estimated separately using 
each measurement. The exchange rate is the relative price of the Australian dollar and the 
Chinese RMB, that is, one Chinese RMB equals a number of Australian dollars, calculated 
by their value relative to the US dollar.  The symbol t  is the time period; i  stands for different 
commodity classifications; ε  is the error containing any other factors that are not included in 
these equations. 
 
AFTA, CUSFTA, NAFTA and MERCOSUR are regional trade agreements excluding 
Australia and China as their members. They take the value of one when they form and 
implement a regional trade agreement and zero otherwise. CER takes the value of one when 
Australia is a member of CER, and zero otherwise. APEC1 takes the value of one when both 
Australia and China are members of APEC, and zero otherwise. APEC2 takes the value of 
one when only Australia is a member of APEC while China is not, and zero otherwise.  
 
Three equations are estimated including the formation of RTAs and Australia and China’s 
membership in RTAs, and use the economic determinants given in the above equations. 
Equation (7.1) studies the impact of regional integration from AFTA, CUSFTA, NAFTA and 
                                                 
5
 European Union was considered for initial model specification, but no results were possible as it has the value of 
one from 1957, before our estimation period begins.  
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MERCOSUR on Australian commodity trade with China, in which neither Australia nor China 
are members. Equation (7.2) studies the effect of Australia’s sole membership in CER and 
APEC on commodity trade between Australia and China. Equation (7.3) studies the impact of 
both Australia and China’s APEC membership on their bilateral commodity trade.  
 
7.2.3 Hypotheses 
 
Hypothesis 1: Commodity trade between Australia and China will increase given an 
increased GDP in either country. Therefore, positive coefficients for Australia and China’s 
GDP are expected. 
 
Hypothesis 2: Australian commodity trade with China will increase if Australia or China’s 
GDP per capita increases. Accordingly, GDP per capita in these two countries is expected to 
be positively related to commodity trade between Australia and China.  
 
Hypothesis 3: Australian commodity trade with China will tend to reduce if transportation 
costs between the two countries (measured by relative distance changes between Australia 
and China) rise. A negative coefficient is therefore expected. 
 
Hypothesis 4: Australia will export more commodities to China on the depreciation of the 
Australian dollar relative to the Chinese RMB, while Australia will import fewer commodities 
from China on the depreciation of the Australian dollar to the Chinese RMB. Therefore, the 
coefficient of the exchange rate in the export estimations is expected to be positive, while the 
coefficient of the exchange rate in the import estimations is expected to be negative. 
 
Hypothesis 5: The formation and implementation of regional trade agreements will stimulate 
trade among member countries; thus tend to decrease trade between member countries and 
non-member countries; it also may increase trade among other non-members. 
 
In this chapter, the RTAs investigated are AFTA, CUSFTA, NAFTA, MERCOSUR, CER and 
APEC. RTAs that exclude both Australia and China as their members, that is, AFTA, 
CUSFTA, NAFTA and MERCOSUR, are expected to have a positive impact on Australian 
commodity trade with China, because member countries in these regions tend to trade within 
the region, thus pushing Australia to trade more with non-members including China. 
Therefore, positive coefficients are expected for these RTAs. RTAs that include Australia as 
a member while excluding China, namely CER and APEC2 (in the period 1989-1990 when 
China was not a member of APEC), are expected to negatively affect commodity trade 
between Australia and China, as Australia tends to trade more with other member countries. 
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Consequently a negative relationship is expected. As APEC is the only RTA that both 
Australia and China participate in, APEC’s development will enable Australia and China to 
trade more with each other. Hence a positive coefficient is expected for the APEC1 dummy 
variable when both Australia and China are members of APEC.  
 
7.2.4 Data sources and modelling issues 
 
Australian commodity trade with China data are obtained from the United Nations Statistics 
Division COMTRADE database in millions of US dollars from 1979 to 20046. The data are 
classified according to the Standard International Trade Classification system Revision 2. 
This chapter measures one-digit commodity trade that includes ten broad classifications and 
the next chapter measures four-digit commodity trade. Data on China’s commodity trade with 
Australia are also obtained from the United Nations COMTRADE database. But China’s 
exports to Australia should be considered to be the same as Australia’s imports from China, 
and China’s imports from Australia should be considered to be the same as Australia’s 
exports to China. In addition, the data for China’s commodity trade with Australia are not 
reported from 1979 to 2004. Therefore, only Australia’s commodity exports to and imports 
from China are used in this chapter and Chapter Eight. 
 
The data for GDP (in billions of US dollars at constant 1990 prices), GDP per capita (in 
thousand US dollars) and the exchange rate (refers to the price of the Australian dollar 
relative to the US dollar and the Chinese RMB relative to the US dollar) are collected from 
the United Nations National Aggregate Database, the September 2005 edition. The price of 
the Australian dollar relative to the Chinese RMB is calculated by dividing the Australian 
dollar exchange rate by the Chinese RMB exchange rate. The data for exports, imports and 
GDP per capita are deflated using GDP deflators at constant 1990 prices that are obtained 
from the United Nations Aggregate Database (United Nations 2005). The distance, 
measured in thousand kilometers between Canberra and Beijing, is obtained from the 
“Direct-Line Distances (International Edition)” of Fitzpatrick and Modlin (1986).  
 
Models for commodity trade data are estimated for the period from 1979 to 2004. Both 
exports and imports are measured using panel data regressions and by specific commodity 
for each commodity classification. Panel data regressions for one-digit and four-digit 
aggregate commodity trade are measured using the pooled least squares method with 
                                                 
6
 It is worth mentioning that not all commodity classifications have the full range of data from 1979 to 2004. Only 
the SITC one-digit commodities have the full range of data; some of the SITC four-digit commodities have only 
part of the data from this period. Therefore, only selected four-digit commodities are investigated in Chapter Eight. 
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commodity fixed effects; the specific commodities are measured using the ordinary least 
squares method.  
 
In Chapter Three, distance is measured using three methods: constant and actual physical 
distance, distance adjusted by GDP share and distance adjusted by import price index. The 
latter two methods are used to eliminate the constant effect of distance. Both adjustment 
methods, distance adjusted by Australia’s GDP share and distance adjusted by Australia’s 
import price index7, are used to measure the relative changes of transport costs in this 
chapter and Chapter Eight. The results for each adjustment are reported separately. 
Regression 1 uses distance adjusted by Australia’s GDP share. Regression 2 uses distance 
adjusted by Australia’s import price index. When the signs of the coefficients of distance 
adjusted by these two methods are the same, the impact of distance could be explained 
accordingly. Otherwise it is not clear how to interpret the role of distance in commodity trade. 
 
Because this chapter studies the commodity trade only between Australia and China, those 
variables studied in Chapter Three that have constant values could not be included and were 
dropped from the final analysis. These include constant distance, constant land area, dummy 
if a country is an island, dummy if two countries share common land border and dummy if 
two countries share similar culture.  
 
All the time series data are tested for stationary using the Augmented Dickey-Fuller unit root 
test including trend and intercept with four lagged differences. These include Australian 
commodity exports and imports with China, Australia and China’s GDP and GDP per capita, 
distance between Australia and China adjusted by GDP share and import price index and the 
exchange rate between the Australian dollar and the Chinese RMB. The results show that 
except for a small number of commodity classifications, most data are not stationary. 
Therefore, the data for these variables are differenced once to eliminate the non-stationarity 
problem. The results are shown and discussed in the following sections. 
 
7.3 EMPIRICAL RESULTS FOR AUSTRALIAN SITC ONE-
DIGIT COMMODITY EXPORTS TO CHINA 
 
The regression results are reported in Table 7-2 to Table 7-25 for the impact of economic 
factors and the formation and membership in regional trade agreements on Australian one-
digit commodity trade with China. In particular, Tables 7-2 to 7-13 report the regression 
                                                 
7
 Distance adjusted by China’s GDP share and distance adjusted by China’s import price index are also 
measured. The results are similar to the ones using Australia’s GDP share and import price index as adjustment. 
Therefore, only results for distance adjusted from Australia’s side are reported in this chapter and Chapter Eight. 
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results for Australian SITC one-digit commodity exports to China. Tables 7-14 to 7-25 report 
the regression results for Australian SITC one-digit commodity imports from China. 
 
When panel data regressions are carried out, it is clear that most of the variables do not have 
any statistically significant impact on Australian commodity exports to China (see Table 7-2). 
Two variables are exceptions: distance between Australia and China adjusted by GDP share 
is found to have the expected negative relationship with Australian commodity exports in the 
one-digit panel data estimation in equation (7.1); the depreciation of the Australian dollar has 
an unexpected negative impact on Australian exports to China when using distance adjusted 
by GDP share in the one-digit classification panel data estimation in equation (7.1). More 
significant regression results are found from the detailed data regressions for each 
commodity that are shown and discussed in the following sections. 
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7.3.1 Impact of GDP 
 
The sign of the coefficients of Australia’s GDP and China’s GDP depends on the type of 
commodities traded.  
 
Australia’s GDP has mainly negatively signed and significant coefficients (see Table 7-3) in 
classifications 0, 1, 3, 6, 7, 8 and 9 (when measuring Australia’s sole RTA membership and 
Australia and China’s APEC membership in Regression 1 for SITC9). For classifications 0 
and 6 positive and significant coefficients are found when measuring Australia’s sole RTA 
membership using distance adjusted by import price index. On the contrary, positively signed 
coefficients for Australia’s GDP are found to be statistically significant mainly in 
classifications 2, 4 and 5 (except for the negative and significant coefficients in SITC5 in 
Regression 2 when measuring Australia’s sole RTA membership). The results indicate that 
with an increased GDP, Australia tends to consume more rather than export to the Chinese 
market in food and live animals, beverages and tobacco, mineral fuels, manufactured goods 
by materials, machinery and transport equipment and other manufactured articles, while it 
has the ability to export more to China in crude materials, animal and vegetable oils and 
chemical products. 
 
The coefficients of China’s GDP (see Table 7-4) are found to be positive and significant 
mainly in classifications 0, 1, 3, 5 (when measuring Australia’s sole RTA membership in 
Regression 2 for SITC5), 6 (when measuring Australia and China’s non-RTA membership), 7 
and 8 (when measuring both Australia’s sole RTA membership and Australia and China’s 
APEC membership in Regression 2 for SITC8), except for being negative and significant in 
some other cases, such as in SITC0 when measuring Australia’s sole RTA membership in 
Regression 2 and Australia and China’s non-RTA membership in Regression 1 for SITC1. 
Contrarily, significantly and negatively signed coefficients for China’s GDP are found in 
classifications 2, 4, 5 (when measuring Australia and China’s non-RTA membership in 
Regression 1 for SITC5), 6 (when measuring Australia’s sole RTA membership and Australia 
and China’s APEC membership in Regression 2), 8 (when measuring Australia and China’s 
non-RTA membership in Regression 1) and 9. This result suggests that when China has a 
higher GDP it tends to import more kinds of commodities from Australia. 
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7.3.2 Impact of GDP per capita 
 
The coefficients of Australia’s GDP per capita (see Table 7-5) are mainly positive and 
statistically significant in classifications 0 (except for the estimation of Australia’s sole RTA 
membership that is negative and significant), 1, 3, 5 (except for negative and significant 
coefficients in the estimations of Australia and China’s non-RTA membership in Regression 1 
and Australia and China’s APEC membership in Regression 2 for SITC5), 6 (except for 
negative and significant coefficients in measuring Australia’s sole RTA membership in 
Regression 2), 7, 8 and 9 (except for negative coefficients in the Australia and China’s non-
RTA membership estimations in Regression 2 for SITC9). Negative and significant 
coefficients of Australia’s GDP per capita are found for classifications 2, 4, 5 (except for 
positive and significant coefficients in measuring Australia’s sole RTA membership in 
Regression 2 for SITC5) and 9 (except for the Australia’s sole RTA membership and 
Australia and China’s APEC membership estimations in Regression 1). 
 
Under Anderson’s (1979) assumptions, the results indicate that with an increased GDP per 
capita Australia tends to export more kinds of commodities to China. When considering 
Bergstrand’s (1989) ideas, Australia exports capital-intensive products mainly in 
classifications 0, 1, 3, 6, 7 and 8, while exports some labour-intensive products mainly in 
classifications 2 and 4. Its exports in classification 5 could be considered either capital-
intensive or labour-intensive products, as the signs of the coefficients are not consistent 
under different regression models. 
 
The coefficients of China’s GDP per capita (see Table 7-6) are negatively signed and 
significant mainly in classifications 0 (except for measuring Australia’s sole RTA membership 
in Regression 2), 1 (except for measuring Australia and China’s non-RTA membership in 
Regression 1), 3, 7 and 8 (except for measuring Australia and China’s non-RTA membership 
in Regression 1 for SITC8). Positive and significant coefficients for China’s GDP per capita 
are mainly found in classifications 2, 4 and 9. The coefficients in classifications 5 and 6 are 
either positive or negative, that is, positive and significant in measuring Australia and China’s 
non-RTA membership in Regression 1 for SITC5, and negative and significant in measuring 
Australia’s sole RTA membership in Regression 2; positive and significant in measuring 
Australia’s sole RTA membership and Australia and China’s APEC membership in 
Regression 2 for SITC6, and negative and significant in measuring Australia and China’s 
non-RTA membership. 
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The results indicate that with an increased GDP per capita China tends to consume more 
commodities in crude materials and animal and vegetable oils based on Anderson’s 
assumptions. Furthermore, China imports necessities in classifications 0, 1, 3, 7 and 8, while 
imports luxuries in classifications 2, 4 and 9 based on Bergstrand’s assumptions. 
 
7.3.3 Impact of distance between Australia and China 
 
Distance between Australia and China is measured by two methods. One is distance 
adjusted by Australia’s GDP share and the results are reported in Table 7-7. The other is 
distance adjusted by Australia’s import price index and the results are reported in Table 7-8. 
The regression results are different for each method depending on the commodity 
classification.  
 
In most cases in classifications 0, 1, 2, 5 and 6, negative and significant coefficients are 
found for distance adjusted by GDP share (excluding the estimations in Australia’s sole RTA 
membership in SITC1 and Australia and China’s non-RTA membership estimations in SITC2 
that are not significant; see Table 7-7). However, positive and significant coefficients are 
found for distance adjusted by import price index, including classifications 0 (when 
measuring Australia and China’s non-RTA membership), 1, 2, 5 and 6 (see Table 7-8). This 
result is consistent with the one discussed in Chapter Three. The results show no consistent 
impact of distance adjusted by these two different methods; thus it is difficult to determine the 
impact of transport cost changes on Australian exports of these commodities. 
 
Positive and statistically significant coefficients are found for both methods for commodity 
classifications 4 (the coefficient is positive when considering Australia’s sole RTA 
membership using distance adjusted by import price index) and 8 (see both Table 7-7 and 
Table 7-8). This indicates that although transportation costs rise, Australian exports to China 
are not affected and its export volume increases, including the commodities of animal and 
vegetable oils, fats and waxes and miscellaneous manufactured articles. 
 
Negative and significant coefficients are found for both methods (see Table 7-7 and Table 7-
8) for classifications 3 (in the estimations of distance adjusted by import price index, the 
coefficient is negative when considering Australia and China’s non-RTA membership), 9 
(except for the estimations of distance adjusted by import price index that the coefficient is 
positive when considering both countries’ non-RTA membership) and 7. This indicates that 
when transportation costs are getting higher, the Australian commodity exports to China are 
reduced accordingly, including mineral fuels, lubricants and related materials, machinery and 
transport equipment and commodities and transactions not classified elsewhere in the SITC.  
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Table 7-7: Estimation results for the difference of LN distance adjusted by Australian 
GDP share on Australian exports to China 
Equation (7.1) studies the impact of regional trade agreements of AFTA, CUSFTA, NAFTA and MERCOSUR, in which neither 
Australia nor China are members, on Australia’s commodity trade with China. Equation (7.2) studies the effect of Australia’s sole 
membership in CER and APEC on its commodity trade with China. Equation (7.3) studies the impact of both Australia and 
China’s APEC membership on their bilateral commodity trade. 
Regression 1 uses distance adjusted by Australia’s GDP share.  
Equation 7.1 Equation 7.2 Equation 7.3 
Regression 1 Regression 1 Regression 1 Commodity description 
Coefficient t-Statistic Coefficient t-Statistic Coefficient t-Statistic 
From Table 
in Appendix 
B 
SITC0 food and live 
animals chiefly for food -31.9401*** -5.2101 -33.8533*** -6.0332 -36.9310*** -6.0174 B-1 
SITC1 beverages and 
tobacco -13.3962** -2.1720 -8.5269 -1.2749 -12.6268* -1.8885 B-2 
SITC2 crude materials, 
inedible, except fuels -1.2098 -0.5702 -3.6404* -1.9399 -3.5526* -1.7453 B-3 
SITC3 mineral fuels, 
lubricants and related 
materials -36.9843*** -7.2094 -26.6574*** -4.8709 -30.6085*** -5.7067 B-4 
SITC4 animal and 
vegetable oils, fats and 
waxes 10.2683** 2.0611 24.6393*** 5.3946 25.4973*** 4.6257 B-5 
SITC5 chemicals and 
related products, n.e.s. -5.8660* -1.6557 -6.8410** -1.9927 -7.6076** -2.0288 B-6 
SITC6 manufactured 
goods classified chiefly by 
materials -7.2824*** -4.5414 -8.9136*** -5.4502 -9.8582*** -5.7145 B-7 
SITC7 machinery and 
transport equipment -15.7151*** -3.4262 -8.0154* -1.7260 -5.6708 -1.1388 B-8 
SITC8 miscellaneous 
manufactured articles 13.4030*** 4.6480 21.6482*** 7.2111 24.4038*** 7.9592 B-9 
SITC9 commodities and 
transactions not classified 
elsewhere in the SITC -68.5095*** -6.5802 -70.7576*** -5.8328 -61.3856*** -4.7554 B-10 
Note: *** p <0.01, ** p <0.05, * p <0.10 mean statistically significant at the one, five and ten percent level respectively. 
 
Table 7-8: Estimation results for the difference of LN distance adjusted by Australian 
import price index on Australian exports to China 
Equation (7.1) studies the impact of regional trade agreements of AFTA, CUSFTA, NAFTA and MERCOSUR, in which neither 
Australia nor China are members, on Australia’s commodity trade with China. Equation (7.2) studies the effect of Australia’s sole 
membership in CER and APEC on its commodity trade with China. Equation (7.3) studies the impact of both Australia and 
China’s APEC membership on their bilateral commodity trade.  
Regression 2 uses distance adjusted by Australia’s import price index. 
Equation 7.1 Equation 7.2 Equation 7.3 
Regression 2 Regression 2 Regression 2 Commodity description 
Coefficient t-Statistic Coefficient t-Statistic Coefficient t-Statistic 
From Table in 
Appendix B 
SITC0 food and live animals 
chiefly for food 1.8458** 2.0592 -0.1190 -0.1338 -0.2537 -0.2910 B-1 
SITC1 beverages and tobacco 2.7531*** 3.2305 3.4162*** 3.5350 2.4745*** 2.8186 B-2 
SITC2 crude materials, inedible, 
except fuels 1.8799*** 6.9430 1.4409*** 5.4697 1.5431*** 6.1102 B-3 
SITC3 mineral fuels, lubricants 
and related materials -7.1357*** -4.3788 0.6924 0.5194 0.9788 0.7158 B-4 
SITC4 animal and vegetable 
oils, fats and waxes -0.4768 -0.6794 1.2740* 1.7960 0.6970 0.9166 B-5 
SITC5 chemicals and related 
products, n.e.s. 4.1286*** 9.8189 5.0576*** 12.8399 2.9842*** 6.4491 B-6 
SITC6 manufactured goods 
classified chiefly by materials 0.8887*** 3.9247 0.5747** 2.2688 0.1492 0.6134 B-7 
SITC7 machinery and transport 
equipment -5.2662*** -9.3790 -2.2226*** -3.2925 -2.5729*** -4.0178 B-8 
SITC8 miscellaneous 
manufactured articles 3.9431*** 11.7758 5.0954*** 14.0644 4.8663*** 14.6530 B-9 
SITC9 commodities and 
transactions not classified 
elsewhere in the SITC 0.5273 0.1708 -6.9426** -2.3391 -8.0276*** -2.6753 B-10 
Note: *** p <0.01, ** p <0.05, * p <0.10 mean statistically significant at the one, five and ten percent level respectively. 
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7.3.4 Impact of the exchange rate 
 
In the one-digit commodity estimations, negative coefficients are found for the exchange rate 
variable (see Table 7-9) in classifications 0, 2 (excluding the estimations in Australia and 
China’s non-RTA membership using distance adjusted by import price index for SITC2), 3 
(when measuring Australia and China’s non-RTA membership), 4 (except for measuring 
Australia’s sole RTA membership using distance adjusted by import price index), 5 (except 
for measuring both Australia and China’s non-RTA membership and Australia’s sole RTA 
membership using distance adjusted by import price index), 6 (when measuring Australia 
and China’s non-RTA membership using distance adjusted by GDP share), 7 and 9. They 
are statistically significant in classifications 0 (when measuring both countries’ non-RTA 
membership and both countries’ APEC membership using distance adjusted by import price 
index for the latter), 2 (when measuring Australia’s sole RTA membership and the two 
countries’ APEC membership using distance adjusted by GDP share for the latter), 3 (when 
measuring Australia and China’s non-RTA membership), 4 (when measuring Australia and 
China’s non-RTA membership, and the two countries’ APEC membership using distance 
adjusted by GDP share), 5 (when measuring all the three equations using distance adjusted 
by GDP share), 9 (except for measuring Australia and China’s non-RTA membership using 
distance adjusted by import price index) and 7. 
 
The expected positive coefficients for the exchange rate are found in classifications 1, 2 
(when measuring Australia and China’s non-RTA membership using distance adjusted by 
import price index for SITC2), 3 (when measuring Australia’s sole RTA membership and 
Australia and China’s APEC membership), 6 (except for measuring Australia and China’s 
non-RTA membership using distance adjusted by GDP share) and 8. Most of the coefficients 
are significant, including classifications 1 (in the three estimated equations using distance 
adjusted by import price index), 2 (when measuring Australia and China’s non-RTA 
membership using distance adjusted by import price index), 3 (in the equations 7.2 and 7.3), 
6 (in the equations 7.2 and 7.3 when using distance adjusted by GDP share for the latter), 8 
(except for measuring Australia and China’s non-RTA membership using distance adjusted 
by GDP share).   
 
The results indicate that Australia tends to export more to China in beverages and tobacco, 
manufactured goods classified chiefly by materials and miscellaneous manufactured goods 
when these commodities’ prices measured in the Chinese RMB become relatively cheap. 
However, the devaluation of the Australian dollar does not seem to stimulate Australian 
exports to China in the commodities of food and live animals, animal and vegetable oils, 
chemicals and related products and machinery and transport equipment. 
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7.3.5 Impact of Australia and China’s non-membership in RTAs 
 
The coefficients of AFTA (see Table 7-10) are mostly negative in classifications 0, 1, 2, 5, 6 
and 9, but only significant in classifications 1, 2, 5, 6 and 9. However, positive coefficients for 
AFTA are found in classifications 3, 4, 7 and 8, and they are significant in classifications 3, 4 
and 7. This indicates that as South East Asian countries tend to liberalize their trade inside 
AFTA, Australia tends to export more to China in mineral fuels, animal and vegetable oils 
and machinery and transport equipment. 
 
Table 7-10: Estimation results for AFTA and CUSFTA on Australian exports to China 
Equation (7.1) studies the impact of regional trade agreements of AFTA, CUSFTA, NAFTA and MERCOSUR, in which neither 
Australia nor China are members, on Australia’s commodity trade with China.  
Regression 1 uses distance adjusted by Australia’s GDP share. Regression 2 uses distance adjusted by Australia’s import price 
index. 
AFTA and CUSFTA take the value of one after they form a regional trade agreement and zero otherwise. 
AFTA CUSFTA 
Equation 7.1 Equation 7.1 
Regression 1 Regression 2 Regression 1 Regression 2 
Commodity 
description 
Coefficient t-Stat Coefficient t-Stat Coefficient t-Stat Coefficient t-Stat 
From 
Table in 
Appendix 
B 
SITC0 food and live 
animals chiefly for 
food -0.0228 -0.0674 -0.4592 -1.2992 0.3800** 2.0132 0.4997** 2.4433 B-1 
SITC1 beverages 
and tobacco -2.3078*** -6.7706 -2.6193*** -7.7944 1.4037*** 7.3914 1.5716*** 8.0829 B-2 
SITC2 crude 
materials, inedible, 
except fuels -0.4905*** -4.1830 -0.6246*** -5.8497 0.1073 1.6416 0.2195*** 3.5530 B-3 
SITC3 mineral fuels, 
lubricants and related 
materials 1.1163*** 3.4496 1.5016*** 4.1900 -0.1260 -0.4910 0.0608 0.2198 B-4 
SITC4 animal and 
vegetable oils, fats 
and waxes 2.8837*** 10.4741 3.0164*** 10.8989 -0.8638*** -5.6314 -0.8954*** -5.5912 B-5 
SITC5 chemicals and 
related products, 
n.e.s. -1.3085*** -6.6827 -1.6346*** -9.8594 0.6585*** 6.0359 0.9059*** 9.4438 B-6 
SITC6 manufactured 
goods classified 
chiefly by materials -0.3840*** -4.3328 -0.5138*** -5.7547 0.2639*** 5.3445 0.3190*** 6.1747 B-7 
SITC7 machinery 
and transport 
equipment 0.8894*** 3.5088 1.0755*** 4.8579 -0.4193*** -2.9690 -0.7278*** -5.6816 B-8 
SITC8 miscellaneous 
manufactured articles 0.1441 0.9045 0.0210 0.1591 -0.2318*** -2.6111 -0.0013 -0.0174 B-9 
SITC9 commodities 
and transactions not 
classified elsewhere 
in the SITC -5.4195*** -9.4195 -6.1302*** -9.4979 0.2479 0.7491 0.2672 0.7373 B-10 
Note: *** p <0.01, ** p <0.05, * p <0.10 mean statistically significant at the one, five and ten percent level respectively. 
 
The coefficients of CUSFTA (see Table 7-10) are found to be positively signed in 
classifications 0, 1, 2, 3 (when measuring distance adjusted by import price index for SITC3), 
5, 6 and 9.  Most of these coefficients are significant, except for in classifications 2 (when 
using distance adjusted by GDP share), 3 and 9. On the other hand, negatively signed 
coefficients are found in classifications 3 (using distance adjusted by GDP share), 4, 7 and 8, 
while only significant in classifications 4, 7 and 8 (using distance adjusted by GDP share for 
SITC8). This result suggests that as CUSFTA members tend to trade more with each other, 
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Australia has to export more commodities to China in most kinds of products such as food 
and beverage, chemicals and manufactured goods classified by materials.  
 
In the estimations for each one-digit commodity classification (see Table 7-11), the 
coefficients of NAFTA are negative in classifications 0, 1, 3, 4, 5 (when measuring distance 
adjusted by GDP share for SITC5), 6 (when measuring distance adjusted by GDP share), 7 
and 8; they are significant in classifications 0 (when measuring distance adjusted by GDP 
share), 1 (when measuring distance adjusted by GDP share), 3, 4, 6 (when measuring 
distance adjusted by GDP share for SITC6), 7 and 8. The signs of the coefficients of NAFTA 
for the rest of the commodities are different. They are positive for classifications 2, 5 (when 
measuring distance adjusted by import price index for SITC5), 6 (when measuring distance 
adjusted by import price index) and 9. Most of the coefficients are significant in classifications 
2 (when measuring distance adjusted by import price index), 5 (when measuring distance 
adjusted by import price index) and 9. These results indicate that the formation of NAFTA 
does not impede Australian exports to NAFTA members in general, but it does cause 
Australia to divert some of its exports of crude materials to China. 
 
Table 7-11: Estimation results for NAFTA and MERCOSUR on Australian exports to 
China 
Equation (7.1) studies the impact of regional trade agreements of AFTA, CUSFTA, NAFTA and MERCOSUR, in which neither 
Australia nor China are members, on Australia’s commodity trade with China.  
Regression 1 uses distance adjusted by Australia’s GDP share. Regression 2 uses distance adjusted by Australia’s import price 
index. 
NAFTA and MERCOSUR take the value of one after they form a regional trade agreement and zero otherwise. 
NAFTA MERCOSUR 
Equation 7.1 Equation 7.1 
Regression 1 Regression 2 Regression 1 Regression 2 
Commodity description 
Coefficient t-Stat Coefficient t-Stat Coefficient t-Stat Coefficient t-Stat 
From 
Table in 
Appendix 
B 
SITC0 food and live 
animals chiefly for 
food -0.7405* -1.8683 -0.0044 -0.0104 1.9055*** 4.7547 1.9869*** 4.7440 B-1 
SITC1 beverages and 
tobacco -0.9743** -2.4432 -0.3769 -0.9338 0.0484 0.1201 0.0589 0.1478 B-2 
SITC2 crude 
materials, inedible, 
except fuels 0.1431 1.0431 0.4350*** 3.3924 -0.1276 -0.9197 -0.1462 -1.1556 B-3 
SITC3 mineral fuels, 
lubricants and related 
materials -2.7311*** -7.3445 -3.4733*** -6.8042 2.8281*** 7.5603 4.2964*** 8.1047 B-4 
SITC4 animal and 
vegetable oils, fats 
and waxes -2.4489*** -7.6023 -2.6685*** -8.0277 2.0700*** 6.3560 2.0424*** 6.2279 B-5 
SITC5 chemicals and 
related products, n.e.s. -0.3253 -1.4201 0.3626* 1.8212 0.3516 1.5178 0.3211 1.6344 B-6 
SITC6 manufactured 
goods classified 
chiefly by materials -0.1855* -1.7896 0.0505 0.4713 0.5855*** 5.5852 0.5984*** 5.6562 B-7 
SITC7 machinery and 
transport equipment -2.6325*** -8.8766 -3.1710*** -11.9249 1.7324*** 5.7777 1.8465*** 7.0386 B-8 
SITC8 miscellaneous 
manufactured articles -1.0150*** -5.4438 -0.6357*** -4.009 -0.2669 -1.4158 -0.3576** -2.2857 B-9 
SITC9 commodities 
and transactions not 
classified elsewhere in 
the SITC 1.9759*** 2.9259 3.0752*** 3.4138 -5.3211*** -7.2588 -5.2152*** -5.4302 B-10 
Note: *** p <0.01, ** p <0.05, * p <0.10 mean statistically significant at the one, five and ten percent level respectively. 
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For the estimations for each one-digit classification (see Table 7-11), the coefficients of 
MERCOSUR are positive in classifications 0, 1, 3, 4, 5, 6 and 7. They are mostly significant 
in classifications 0, 3, 4, 6 and 7. However, negative coefficients for MERCOSUR are found 
in classifications 2, 8 and 9, but they are only significant in classification 8 (when measuring 
distance adjusted by import price index) and 9. It can be inferred from these results that the 
formation of MERCOSUR does affect Australian exports to MERCOSUR members, thus 
causing Australia to divert most kinds of commodity exports to China. 
 
7.3.6 Impact of Australia’s sole membership in CER and APEC 
 
Negative and significant coefficients are found for CER in classifications 0, 4, 8 and 9 (see 
Table 7-12). However, positive and significant coefficients for CER are found in 
classifications 1 (when measuring distance adjusted by import price index), 2, 5 and 7. The 
results indicate that Australia’s participation in CER trade liberalization has negatively 
impacted Australian exports to China in food and live animals, animal and vegetable oils and 
miscellaneous manufactured articles. However, it does not impede Australian exports to 
China in beverages and tobacco, crude materials, chemicals and related products and 
machinery and transport equipment. 
 
The coefficients of APEC2 are found to be positively signed and statistically significant in 
classifications 0, 3, 4, 6 and 8 (see Table 7-12). On the other hand, the coefficients of 
APEC2 are found to be negatively signed and significant in classifications 2, 5 and 7. The 
results suggest that although Australia’s sole participation in APEC in 1989 and 1990 does 
not impede Australian exports to China in crude materials, chemicals and machinery and 
transport equipment commodities, it does tend to reduce Australian exports in the 
commodities of food and live animals, fuels, animal and vegetable oils, manufactured goods 
classified by materials and miscellaneous manufactured articles. 
 
7.3.7 Impact of Australia and China’s membership in APEC 
 
The coefficients of APEC1 are positive and statistically significant in classifications 1 and 2, 
while negative and significant in classifications 3, 4, 7 (when measuring distance adjusted by 
import price index for SITC7), 8 and 9 (see Table 7-13). The coefficients in the remaining 
classifications are all not statistically significant. 
 
The results indicate that Australia exports more to China in the commodities of beverages 
and crude materials when both countries enjoy trade barrier reduction benefits from APEC. 
However, their participation in APEC does not seem to increase Australian exports to China 
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in classifications 3, 4, 7, 8 and 9, including the commodities of fuels, animal and vegetable 
oils and manufactured products. 
 
Table 7-12: Estimation results for CER on Australian exports to China 
Equation (7.2) studies the effect of Australia’s sole membership in CER and APEC on its commodity trade with China.  
Regression 1 uses distance adjusted by Australia’s GDP share. Regression 2 uses distance adjusted by Australia’s import price 
index. 
CER takes the value of one when Australia is a member of CER, and zero otherwise. APEC2 takes the value of one when only 
Australia is a member of APEC while China is not, and zero otherwise.  
CER APEC2 
Equation 7.2 Equation 7.2 
Regression 1 Regression 2 Regression 1 Regression 2 
Commodity 
description 
Coefficient t-Stat Coefficient t-Stat Coefficient t-Stat Coefficient t-Stat 
From 
Table in 
Appendix 
B 
SITC0 food and live 
animals chiefly for 
food -0.9451*** -4.3092 -0.9787*** -3.9197 2.2239*** 6.3823 2.3879*** 6.4062 B-1 
SITC1 beverages 
and tobacco 0.2948 1.1277 0.6105** 2.2494 -0.02 -0.0482 -0.0061 -0.0151 B-2 
SITC2 crude 
materials, inedible, 
except fuels 0.1590** 2.1673 0.2921*** 3.9481 -0.7083*** -6.078 -0.7022*** -6.3576 B-3 
SITC3 mineral fuels, 
lubricants and related 
materials __ __ __ __ 1.7399*** 3.8357 2.2161*** 4.6819 B-4 
SITC4 animal and 
vegetable oils, fats 
and waxes -1.3544*** -7.5862 -1.2182*** -6.1148 3.3140*** 11.6844 3.1851*** 10.709 B-5 
SITC5 chemicals and 
related products, 
n.e.s. 0.7915*** 5.8981 1.2627*** 11.4136 -0.5106** -2.3953 -0.5179*** -3.1359 B-6 
SITC6 manufactured 
goods classified 
chiefly by materials -0.0010 -0.0157 0.0472 0.6628 0.3421*** 3.3681 0.3804*** 3.5822 B-7 
SITC7 machinery 
and transport 
equipment 0.9219*** 5.0789 0.7076*** 3.7322 -1.4867*** -5.1554 -1.4304*** -5.0538 B-8 
SITC8 miscellaneous 
manufactured articles -0.6506*** -5.5444 -0.1570 -1.5433 0.6651*** 3.5675 0.5202*** 3.4247 B-9 
SITC9 commodities 
and transactions not 
classified elsewhere 
in the SITC -2.5947*** -4.7487 -2.6195*** -4.5026 0.1255 0.1662 0.3284 0.4106 B-10 
Note: *** p <0.01, ** p <0.05, * p <0.10 mean statistically significant at the one, five and ten percent level respectively. 
 
Table 7-13: Estimation results for APEC1 on Australian exports to China 
Regression 1 estimates distance adjusted by Australia’s GDP share. Regression 2 estimates distance adjusted by Australia’s 
import price index. 
Equation 7.3 
Regression 1 Regression 2 Commodity description 
Coefficient t-Statistic Coefficient t-Statistic 
From Table in 
Appendix B 
SITC0 food and live animals chiefly for food 0.0484 0.2219 -0.2064 -0.8925 B-1 
SITC1 beverages and tobacco 0.6819*** 2.8680 0.6730*** 2.8885 B-2 
SITC2 crude materials, inedible, except fuels 0.2017*** 2.7862 0.2251*** 3.3577 B-3 
SITC3 mineral fuels, lubricants and related 
materials -0.9311*** -3.4668 -0.9763*** -3.3283 B-4 
SITC4 animal and vegetable oils, fats and 
waxes -0.9751*** -4.9748 -0.7832*** -3.8804 B-5 
SITC5 chemicals and related products, n.e.s. 0.0714 0.5352 0.1117 0.9093 B-6 
SITC6 manufactured goods classified chiefly 
by materials 0.0473 0.7703 -0.0142 -0.2192 B-7 
SITC7 machinery and transport equipment -0.1856 -1.0480 -0.3022* -1.7778 B-8 
SITC8 miscellaneous manufactured articles -0.5546*** -5.0873 -0.2426*** -2.7525 B-9 
SITC9 commodities and transactions not 
classified elsewhere in the SITC -1.7133*** -3.7024 -2.1378*** -4.5751 B-10 
Note: *** p <0.01, ** p <0.05, * p <0.10 mean statistically significant at the one, five and ten percent level respectively. 
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7.3.8 Major regression results for Australian one-digit exports to 
China 
 
When Australia has increased its GDP it tends to fulfil its domestic market first, but this does 
not impede its exports to China in the commodities of crude materials, animal and vegetable 
oils and chemical products. On the other hand, when China has increased its GDP it tends to 
import more goods from Australia in most commodity classifications. 
 
With an increased GDP per capita, Australia tends to export more kinds of commodities to 
China, while China tends to import more goods from Australia in crude materials, animal and 
vegetable oils products. When considering GDP as a proxy of total capital in one country, 
when Australia has increased its GDP per capita it tends to export more kinds of capital-
intensive products to China rather than labour-intensive products. When China’s GDP per 
capita increases China tends to import more kinds of necessities, but fewer kinds of luxuries 
from Australia. 
 
An increase in transport costs negatively impacts Australian exports to China in mineral fuels, 
machinery and transport equipment products. However, it does not tend to reduce Australian 
exports in animal and vegetable oils and miscellaneous manufactured articles. 
 
Generally speaking, the devaluation of the Australian dollar does not have the expected 
effect of stimulating Australian exports to China. It only has a positive impact on the 
commodities of beverages and tobacco, manufactured goods classified chiefly by materials 
and miscellaneous manufactured goods. 
 
When examining Australia and China’s non-membership in an RTA, the formation of RTAs is 
found to have positively impacted Australian exports to China as the RTAs member countries 
tend to trade more with each other instead of trading more with non-members. As a result, 
Australia tends to export more to China in mineral fuels, animal and vegetable oils and 
machinery and transport equipment because of the formation of AFTA. After the formation of 
CUSFTA, Australia tends to export more to China in most kinds of products listed in SITC 
classifications, especially in food and beverages, chemicals and manufactured goods 
classified by materials. Moreover, Australia tends to export more crude materials to China 
due to the formation of NAFTA. Finally Australia tends to divert most kinds of commodity 
exports to China because of the formation of MERCOSUR. 
 
Australia’s sole membership in CER tends to negatively affect Australian exports to China in 
food and live animals, animal and vegetable oils and miscellaneous manufactured articles. 
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Furthermore, Australia’s sole APEC membership has reduced exports of food and live 
animals, fuels, animal and vegetable oils, manufactured goods classified by materials and 
miscellaneous manufactured articles. 
 
Australia and China’s joint efforts in trade liberalization within APEC area have stimulated 
Australia to export more to China in the commodities of beverages and crude materials. 
 
7.4 EMPIRICAL RESULTS FOR AUSTRALIAN SITC ONE-
DIGIT COMMODITY IMPORTS FROM CHINA 
 
Panel data regressions for Australian commodity imports are quite similar to its exports in 
SITC one-digit classification analysis, showing that most of the variables do not have any 
statistically significant impact on Australian commodity imports from China (see Table 7-14). 
Three variables are exceptions: distance between Australia and China is found to have a 
negative relationship with Australian commodity imports using distance adjusted by GDP 
share, while having a positive relationship with Australian commodity imports using distance 
adjusted by import price index; the exchange rate between the Australian dollar and the 
Chinese RMB is negatively related to Australian commodity imports in panel data 
regressions; Australia’s participation in CER has a negative impact on its imports from China. 
The results for regressions of each SITC one-digit classification are shown and discussed 
below. 
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7.4.1 Impact of GDP 
 
The empirical results for the impact of Australia’s GDP changes and the impact of China’s 
GDP changes on Australian commodity imports from China are similar to those for 
commodity exports.  
 
Positive and significant coefficients for Australia’s GDP are found in most classifications (see 
Table 7-15), namely classifications 0, 1, 2 (when measuring Australia and China’s non-RTA 
membership using distance adjusted by import price index, and both countries’ APEC 
membership using distance adjusted by import price index for SITC2), 3, 4 (when measuring 
both countries’ APEC membership for SITC4), 5, 6, 7 and 8. Negative and significant 
coefficients of Australia’s GDP are only found in classifications 2 (when measuring 
Australia’s sole RTA membership using distance adjusted by GDP share) and 9. The results 
indicate that with an increase in GDP, Australia tends to import more from China in nearly all 
kinds of commodities. 
 
For each SITC one-digit classification (see Table 7-16), negative and significant coefficients 
for China’s GDP are mainly found in classifications 1 (except for measuring Australia and 
China’s non-RTA membership using distance adjusted by import price index that is positive 
and significant), 2 (except for measuring Australia’s sole RTA membership using distance 
adjusted by GDP share that is positive and significant), 0, 3, 4, 5, 6, 7 and 8. Only 
coefficients in classification 9 are found to be mainly positive and significant for China’s GDP. 
The results indicate that China tends to export less to Australia when China’s GDP is 
increasing, which may indicate that China needs to consume more in its domestic market 
rather than export to the Australian market. 
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7.4.2 Impact of GDP per capita 
 
The impact of Australia’s GDP per capita on Australian imports from China is negative in 
most SITC one-digit classification estimations (see Table 7-17). Negative and significant 
coefficients of Australia’s GDP per capita are mainly found in classifications 0, 1, 2 (except 
for measuring Australia’s sole RTA membership using distance adjusted by GDP share for 
SITC2), 4 (in the Australia and China’s APEC membership estimations only), 3, 5, 6, 7 and 8. 
Only in the classification 9 estimations are the coefficients of Australia’s GDP per capita 
mainly positive and significant. The results indicate that an increase in Australia’s GDP per 
capita has a negative impact on Australia’s imports from China. They further suggest that 
Australia imports a large quantity of necessities from China for its domestic consumption in 
most commodity classifications. 
 
When considering each one-digit commodity classification, positive and significant 
coefficients for China’s GDP per capita (see Table 7-18) are mainly found in classifications 4 
(when measuring Australia and China’s APEC membership), 0, 3, 5, 6, 7 and 8. Negative 
and significant coefficients are mainly found in classification 9. The coefficients in SITC1 are 
negative and significant when measuring Australia and China’s non-RTA membership using 
distance adjusted by GDP share, while positive and significant when measuring Australia’s 
sole RTA membership and Australia and China’s APEC membership. The coefficients in 
classification 2 are negative and significant when measuring Australia’s sole RTA 
membership using distance adjusted by GDP share, while positive and significant when 
measuring both countries’ APEC membership using distance adjusted by import price index. 
It can be inferred from the above results that an increase in China’s GDP per capita has a 
positive impact on China’s exports to Australia, while China needs to consume more 
products in its domestic market for commodities from classification 9, thus exports less to 
Australia.  
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7.4.3 Impact of distance between China and Australia 
 
In each one-digit commodity regression, the coefficients of distance between Australia and 
China have similar results to those reported for commodity exports. The coefficients of 
distance in most commodity classification estimations are negative and significant using 
distance adjusted by GDP share (see Table 7-19), while positive and significant using 
distance adjusted by import price index (see Table 7-20). These classifications include SITC 
0, 2, 5, 6, 7, 8 and 9 for both adjustments. The remaining three classifications have different 
results. The coefficients of distance in classification 3 are all negative for both adjustments, 
but they are not significant. Positive coefficients are found for distance adjusted by GDP 
share in both classifications 1 (when measuring Australia and China’s non-RTA membership) 
and 4, but only significant in the estimations of Australia and China’s non-RTA membership 
(see Table 7-19). The coefficients of distance adjusted by import price index are either 
positive or negative in classifications 1 and 4, while only significant in classification 1 in 
different regressions, that is, positive and significant in equation (7.1), while negative and 
significant in equation (7.2) (see Table 7-20). 
 
Table 7-19: Estimation results for the difference of LN distance adjusted by Australian 
GDP share on Australian imports from China 
Equation (7.1) studies the impact of regional trade agreements of AFTA, CUSFTA, NAFTA and MERCOSUR, in which neither 
Australia nor China are members, on Australia’s commodity trade with China. Equation (7.2) studies the effect of Australia’s sole 
membership in CER and APEC on its commodity trade with China. Equation (7.3) studies the impact of both Australia and 
China’s APEC membership on their bilateral commodity trade. 
Regression 1 uses distance adjusted by Australia’s GDP share.  
Equation 7.1 Equation 7.2 Equation 7.3 
Regression 1 Regression 1 Regression 1 Commodity description 
Coefficient t-Statistic Coefficient t-Statistic Coefficient t-Statistic 
From Tables in 
Appendix B 
SITC0 food and live 
animals chiefly for food -7.5190*** -7.2905 -4.5803*** -4.8514 -3.8293*** -3.2240 B-11 
SITC1 beverages and 
tobacco 10.3911*** 4.3186 -0.2127 -0.0787 -1.0793 -0.3707 B-12 
SITC2 crude materials, 
inedible, except fuels -13.2405*** -9.0016 -12.1573*** -8.9155 -11.0676*** -7.5749 B-13 
SITC3 mineral fuels, 
lubricants and related 
materials -8.8976 -1.4766 -0.8727 -0.1782 -2.3759 -0.4117 B-14 
SITC4 animal and 
vegetable oils, fats and 
waxes 4.6090** 2.2422 1.2548 0.6059 0.434 0.2066 B-15 
SITC5 chemicals and 
related products, n.e.s. -5.4735*** -3.8466 -2.1391 -1.5701 -1.8895 -1.2642 B-16 
SITC6 manufactured 
goods classified chiefly 
by materials -6.9643*** -5.9332 -3.9278*** -3.3170 -4.2646*** -3.3445 B-17 
SITC7 machinery and 
transport equipment -15.2367*** -4.9885 -7.4776** -2.4157 -7.9486** -2.3942 B-18 
SITC8 miscellaneous 
manufactured articles -8.0244*** -7.3082 -3.4032*** -2.6397 -4.1678*** -3.0822 B-19 
SITC9 commodities and 
transactions not 
classified elsewhere in 
the SITC -83.1947*** -7.4971 -49.8212*** -4.0176 -33.7281*** -2.7993 B-20 
Note: *** p <0.01, ** p <0.05, * p <0.10 mean statistically significant at the one, five and ten percent level respectively. 
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These results show a strongly similar impact of distance changes measured by either GDP 
share or import price index as reported in Chapter Three for most classifications. The results 
for commodities in classifications 1 and 4 indicate that Australia tends to import more of 
these kinds of commodities despite transportation costs becoming larger. The results for 
commodities in classification 3 did not show an impact from changes in transport costs on 
Australian imports. The results for other SITC one-digit classifications show no clear impact 
of distance on Australian commodity imports from China. 
 
Table 7-20: Estimation results for the difference of LN distance adjusted by Australian 
import price index on Australian imports from China 
Equation (7.1) studies the impact of regional trade agreements of AFTA, CUSFTA, NAFTA and MERCOSUR, in which neither 
Australia nor China are members, on Australia’s commodity trade with China. Equation (7.2) studies the effect of Australia’s sole 
membership in CER and APEC on its commodity trade with China. Equation (7.3) studies the impact of both Australia and 
China’s APEC membership on their bilateral commodity trade. 
Regression 2 uses distance adjusted by Australia’s import price index. 
Equation 7.1 Equation 7.2 Equation 7.3 
Regression 2 Regression 2 Regression 2 Commodity description 
Coefficient t-Statistic Coefficient t-Statistic Coefficient t-Statistic 
From Tables in 
Appendix B 
SITC0 food and live 
animals chiefly for food 1.3728*** 10.3712 1.3052*** 10.9253 1.5334*** 12.0847 B-11 
SITC1 beverages and 
tobacco 1.3154*** 3.8838 -1.5606*** -4.0421 -0.2724 -0.7068 B-12 
SITC2 crude materials, 
inedible, except fuels 1.4139*** 6.4369 1.7223*** 8.4416 1.3248*** 6.7010 B-13 
SITC3 mineral fuels, 
lubricants and related 
materials -0.1683 -0.1990 -0.8193 -1.1356 -0.3815 -0.4992 B-14 
SITC4 animal and 
vegetable oils, fats and 
waxes 0.0675 0.2324 -0.1824 -0.5962 -0.2241 -0.8064 B-15 
SITC5 chemicals and 
related products, n.e.s. 2.8570*** 32.2162 2.8071*** 30.9959 2.8421*** 36.4446 B-16 
SITC6 manufactured goods 
classified chiefly by 
materials 1.4967*** 10.2034 1.4779*** 9.7623 1.5409*** 10.8859 B-17 
SITC7 machinery and 
transport equipment 1.9563*** 4.5450 2.1621*** 4.9005 2.5266*** 6.0992 B-18 
SITC8 miscellaneous 
manufactured articles 1.6231*** 12.1659 1.8666*** 12.3500 1.7729*** 12.4257 B-19 
SITC9 commodities and 
transactions not classified 
elsewhere in the SITC 0.9877 0.5283 12.9338*** 4.4532 5.7073*** 3.5017 B-20 
Note: *** p <0.01, ** p <0.05, * p <0.10 mean statistically significant at the one, five and ten percent level respectively. 
 
7.4.4 Impact of the exchange rate 
 
In each SITC one-digit classification estimation, the expected negative and significant 
coefficients for the exchange rate (see Table 7-21) are found in all classifications 0-9, except 
for in classification 3, which is not significant when measuring Australia and China’s non-RTA 
membership and Australia’s sole RTA membership. This indicates that on the devaluation of 
the Australian dollar relative to the Chinese RMB, products made in China are priced 
relatively higher in the Australian dollar than the period before the dollar’s devaluation, thus 
impeding Chinese commodities entering the Australian market. This effect is large and 
significant for nearly all SITC one-digit commodities Australia imports from China. 
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7.4.5 Impact of Australia and China’s non-membership in RTAs 
 
AFTA is found to have positive coefficients (see Table 7-22) in classifications 0 (using 
distance adjusted by GDP share), 2 (using distance adjusted by GDP share), 3, 4, 5, 6, 7 
(using distance adjusted by GDP share for SITC7), 8 (using distance adjusted by GDP share) 
and 9. They are statistically significant in most cases, except for classifications 4, 6 (using 
distance adjusted by import price index for SITC6), 7 (using distance adjusted by GDP share) 
and 9 (using distance adjusted by import price index). However, negative coefficients of 
AFTA are found in classifications 0 (using distance adjusted by import price index), 1, 2 
(using distance adjusted by import price index for SITC2), 7 (using distance adjusted by 
import price index) and 8 (using distance adjusted by import price index), while only 
significant in classification 1. The results indicate that the formation of AFTA does negatively 
impact Australian imports from China in beverages and tobacco; in addition, Australia has to 
divert some of its imports from AFTA countries to China because AFTA members trade more 
within their region in the commodities of mineral fuels, animal and vegetable oils, chemicals 
and related products and manufactured goods classified chiefly by materials. 
 
Table 7-22: Estimation results for AFTA and CUSFTA on Australian imports from 
China 
Equation (7.1) studies the impact of regional trade agreements of AFTA, CUSFTA, NAFTA and MERCOSUR, in which neither 
Australia nor China are members, on Australia’s commodity trade with China.  
Regression 1 uses distance adjusted by Australia’s GDP share. Regression 2 uses distance adjusted by Australia’s import price 
index. 
AFTA and CUSFTA take the value of one after they form a regional trade agreement and zero otherwise. 
AFTA CUSFTA 
Equation 7.1 Equation 7.1 
Regression 1 Regression 2 Regression 1 Regression 2 
Commodity description 
Coefficient t-Stat Coefficient t-Stat Coefficient t-Stat Coefficient t-Stat 
From 
Tables in 
Appendix 
B 
SITC0 food and live 
animals chiefly for food 0.1209** 2.1210 -0.0428 -0.8192 -0.0912*** -2.8729 -0.0072 -0.2391 B-11 
SITC1 beverages and 
tobacco -0.3677*** -2.7651 -0.3501*** -2.6213 0.0133 0.1795 0.0884 1.1437 B-12 
SITC2 crude materials, 
inedible, except fuels 0.1738** 2.1376 -0.0493 -0.5688 -0.1649*** -3.6406 -0.0767 -1.5299 B-13 
SITC3 mineral fuels, 
lubricants and related 
materials 0.9264*** 2.7819 0.8491** 2.5452 -0.0742 -0.4000 -0.0815 -0.4222 B-14 
SITC4 animal and 
vegetable oils, fats and 
waxes 0.0362 0.3190 0.0775 0.6773 0.0356 0.5629 0.0382 0.5771 B-15 
SITC5 chemicals and 
related products, n.e.s. 0.3247*** 4.1294 0.0850** 2.4310 -0.1424*** -3.2505 0.0293 1.4469 B-16 
SITC6 manufactured 
goods classified chiefly 
by materials 0.2196*** 3.3851 0.0534 0.9232 -0.0201 -0.5552 0.0711** 2.1257 B-17 
SITC7 machinery and 
transport equipment 0.1964 1.1635 -0.0816 -0.4809 0.0586 0.6228 0.1797* 1.8297 B-18 
SITC8 miscellaneous 
manufactured articles 0.1642*** 2.7065 -0.0207 -0.3929 0.0725** 2.1433 0.1715*** 5.6347 B-19 
SITC9 commodities and 
transactions not 
classified elsewhere in 
the SITC 1.8682*** 2.9631 1.0388 1.4214 -1.9006*** -4.3790 -1.9005*** -3.4912 B-20 
Note: *** p <0.01, ** p <0.05, * p <0.10 mean statistically significant at the one, five and ten percent level respectively. 
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Negative coefficients are found for CUSFTA (see Table 7-22) in classifications 0, 2, 3, 5 
(when measuring distance adjusted by GDP share for SITC5), 6 (when measuring distance 
adjusted by GDP share) and 9. They are mostly significant, except for classifications 0 (when 
measuring distance adjusted by import price index), 2 (when measuring distance adjusted by 
import price index), 3 and 6 (when measuring distance adjusted by GDP share for SITC6). 
On the other hand, positive coefficients for CUSFTA are found in classifications 1, 4, 5 (when 
measuring distance adjusted by import price index for SITC5), 6 (when measuring distance 
adjusted by import price index), 7 and 8, while only significant in classifications 6 (when 
measuring distance adjusted by import price index), 7 (when measuring distance adjusted by 
import price index) and 8. It can be inferred from this result that Australia tends to divert its 
imports from CUSFTA members to China in the commodities of machinery and transport 
equipment and miscellaneous manufactured articles. 
 
The coefficients of NAFTA (see Table 7-23) are found to be negative in most classifications, 
including classifications 0, 2 (when measuring distance adjusted by GDP share for SITC2), 4, 
5, 6, 7, 8 and 9. Most of these coefficients are statistically significant either at the one or ten 
percent level, except for the coefficient in classification 5 (when measuring distance adjusted 
by import price index), which is not significant. The coefficients of NAFTA in classifications 1, 
2 (when measuring distance adjusted by import price index for SITC2) and 3 are positive, but 
only significant in the classification 1 estimations. The results suggest that although the 
formation of NAFTA does not tend to reduce Australian imports from NAFTA members, 
regional trade liberalization within NAFTA has made Australia divert some of its imports from 
NAFTA members to China in the beverages and tobacco commodity. 
 
The coefficients of MERCOSUR (see Table 7-23) are positive in classifications 0, 2, 4, 5, 6, 7 
and 8. Most of them are statistically significant, except for those in classifications 2 (when 
measuring distance adjusted by GDP share) and 5. The coefficients of MERCOSUR in the 
remaining classifications, that is, SITC1, 3 and 9, are negative, but only significant in the 
classification 1 estimations. The results imply that the main impact of the formation of 
MERCOSUR is to make Australia divert its imports from MERCOSUR members to China in 
most kinds of commodities when MERCOSUR countries concentrate on intra-regional trade 
liberalization and hence trade more with each other.  
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Table 7-23: Estimation results for NAFTA and MERCOSUR on Australian imports from 
China 
Equation (7.1) studies the impact of regional trade agreements of AFTA, CUSFTA, NAFTA and MERCOSUR, in which neither 
Australia nor China are members, on Australia’s commodity trade with China.  
Regression 1 uses distance adjusted by Australia’s GDP share. Regression 2 uses distance adjusted by Australia’s import price 
index. 
NAFTA and MERCOSUR take the value of one after they form a regional trade agreement and zero otherwise.  
NAFTA MERCOSUR 
Equation 7.1 Equation 7.1 
Regression 1 Regression 2 Regression 1 Regression 2 
Commodity 
description 
Coefficient t-Statistic Coefficient t-Statistic Coefficient t-Statistic Coefficient t-Statistic 
From 
Tables in 
Appendix 
B 
SITC0 food and live 
animals chiefly for 
food -0.7134*** -10.6977 -0.4032*** -6.4319 0.3552*** 5.2688 0.3632*** 5.8718 B-11 
SITC1 beverages 
and tobacco 1.6599*** 10.6692 1.6999*** 10.5972 -0.3482** -2.2137 -0.3977** -2.5129 B-12 
SITC2 crude 
materials, inedible, 
except fuels -0.3884*** -4.0835 0.0114 0.1098 0.1537 1.5986 0.1797* 1.7510 B-13 
SITC3 mineral fuels, 
lubricants and related 
materials 0.0065 0.0166 0.1120 0.2794 -0.4259 -1.0813 -0.3951 -0.9994 B-14 
SITC4 animal and 
vegetable oils, fats 
and waxes -0.2429* -1.8273 -0.3004** -2.1848 0.8568*** 6.3757 0.8410*** 6.1999 B-15 
SITC5 chemicals and 
related products, 
n.e.s. -0.5188*** -5.6392 -0.0221 -0.5259 0.0370 0.3983 0.0205 0.4959 B-16 
SITC6 manufactured 
goods classified 
chiefly by materials -0.6862*** -9.0413 -0.3661*** -5.2696 0.3891*** 5.0710 0.3937*** 5.7453 B-17 
SITC7 machinery 
and transport 
equipment -1.6585*** -8.3976 -1.1504*** -5.6432 0.7764*** 3.8885 0.8024*** 3.9897 B-18 
SITC8 miscellaneous 
manufactured articles -0.8703*** -12.2582 -0.5162*** -8.1697 0.3849*** 5.3623 0.3915*** 6.2798 B-19 
SITC9 commodities 
and transactions not 
classified elsewhere 
in the SITC -4.5216*** -5.6015 -2.6581*** -2.9356 -0.9541 -1.2992 -0.9524 -1.1571 B-20 
Note: *** p <0.01, ** p <0.05, * p <0.10 mean statistically significant at the one, five and ten percent level respectively. 
 
7.4.6 Impact of Australia’s sole membership in CER and APEC 
 
The coefficients of CER (see Table 7-24) are negative and statistically significant in 
classifications 0, 1, 3, 5 (when measuring distance adjusted by GDP share for SITC5), 6, 7, 8 
(when measuring distance adjusted by GDP share for SITC8) and 9 (when measuring 
distance adjusted by GDP share), while positive and significant in classifications 2, 4 and 9 
(when measuring distance adjusted by import price index for SITC9). These results suggest 
that Australia has an import diversion effect from its CER membership in most kinds of 
commodities imported from China, except for crude materials, animal and vegetable oils.  
 
The coefficients of APEC2 (see Table 7-24) are found to be positive and significant in 
classifications 0, 1, 3, 6, 7 and 8, while negative and significant in classifications 2 and 4. It 
can be inferred from these results that Australia’s membership in APEC does not impede its 
imports from China in most kinds of commodities. 
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Table 7-24: Estimation results for CER and APEC2 on Australian imports from China 
Equation (7.2) studies the effect of Australia’s sole membership in CER and APEC on its commodity trade with China.  
Regression 1 uses distance adjusted by Australia’s GDP share. Regression 2 uses distance adjusted by Australia’s import price 
index. 
CER takes the value of one when Australia is a member of CER, and zero otherwise. APEC2 takes the value of one when only 
Australia is a member of APEC while China is not, and zero otherwise. 
CER APEC2 
Equation 7.2 Equation 7.2 
Regression 1 Regression 2 Regression 1 Regression 2 
Commodity 
description 
Coefficient t-Statistic Coefficient t-Statistic Coefficient t-Statistic Coefficient t-Statistic 
From 
Tables in 
Appendix 
B 
SITC0 food and live 
animals chiefly for 
food -0.4554*** -12.3396 -0.3356*** -10.0039 0.4501*** 7.6771 0.4618*** 9.2192 B-11 
SITC1 beverages 
and tobacco -0.5977*** -5.6602 -0.7446*** -6.8669 0.3579** 2.1338 0.3714** 2.2942 B-12 
SITC2 crude 
materials, inedible, 
except fuels 0.1993*** 3.7386 0.3532*** 6.1645 -0.4825*** -5.6982 -0.4376*** -5.1159 B-13 
SITC3 mineral fuels, 
lubricants and 
related materials -1.4133*** -7.3819 -1.4909*** -7.3579 2.8492*** 9.3675 2.8599*** 9.4541 B-14 
SITC4 animal and 
vegetable oils, fats 
and waxes 0.2330*** 2.8783 0.2167** 2.5224 -0.3567*** -2.7733 -0.3613*** -2.817 B-15 
SITC5 chemicals 
and related 
products, n.e.s. -0.2615*** -4.9113 0.0011 0.0422 0.0230 0.2722 0.011 0.2899 B-16 
SITC6 manufactured 
goods classified 
chiefly by materials -0.2669*** -5.7665 -0.1305*** -3.0695 0.2662*** 3.6202 0.2734*** 4.3070 B-17 
SITC7 machinery 
and transport 
equipment -0.6623*** -5.4739 -0.4639*** -3.7439 0.6958*** 3.6198 0.7146*** 3.8632 B-18 
SITC8 
miscellaneous 
manufactured 
articles -0.2344*** -4.6520 -0.0611 -1.4398 0.3197*** 3.9927 0.3212*** 5.0687 B-19 
SITC9 commodities 
and transactions not 
classified elsewhere 
in the SITC -1.3638** -2.2257 2.0039** 2.0917 -0.1652 -0.2002 0.2292 0.2813 B-20 
Note: *** p <0.01, ** p <0.05, * p <0.10 mean statistically significant at the one, five and ten percent level respectively. 
 
7.4.7 Impact of Australia and China’s membership in APEC 
 
The coefficients of APEC1 (see Table 7-25) are found to be negatively signed and 
statistically significant in classifications 0, 2, 3 (when measuring distance adjusted by import 
price index for SITC3) and 9. However, positive and significant coefficients for APEC1 are 
found in classifications 1, 4, 5 (when measuring distance adjusted by import price index for 
SITC5), 6 (when measuring distance adjusted by import price index) and 8. The results 
indicate that on Australia and China’s joint efforts in trade liberalization within APEC region, 
Australian imports from China tend to increase in the commodities of beverages and tobacco, 
animal and vegetable oils, chemicals and related products, manufactured goods classified 
chiefly by materials and miscellaneous manufactured articles. 
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Table 7-25: Estimation results for APEC1 on Australian imports from China 
Equation (7.3) studies the impact of both Australia and China’s APEC membership on their bilateral commodity trade. 
Regression 1 uses distance adjusted by Australia’s GDP share. Regression 2 uses distance adjusted by Australia’s import price 
index. 
APEC1 takes the value of one when both Australia and China are members of APEC, and zero otherwise. 
Equation 7.3 
Regression 1 Regression 2 Commodity description 
Coefficient t-Statistic Coefficient t-Statistic 
From Tables in 
Appendix B 
SITC0 food and live animals chiefly for food -0.1597*** -3.7823 -0.1385*** -4.1124 B-11 
SITC1 beverages and tobacco 0.2299** 2.2205 0.2143** 2.0955 B-12 
SITC2 crude materials, inedible, except fuels -0.0882* -1.6986 -0.1218** -2.3214 B-13 
SITC3 mineral fuels, lubricants and related 
materials -0.3300 -1.6082 -0.3575* -1.7627 B-14 
SITC4 animal and vegetable oils, fats and 
waxes 0.2128*** 2.8489 0.2089*** 2.8315 B-15 
SITC5 chemicals and related products, 
n.e.s. 0.0332 0.6243 0.1074*** 5.1896 B-16 
SITC6 manufactured goods classified chiefly 
by materials 0.0523 1.1528 0.0708* 1.8854 B-17 
SITC7 machinery and transport equipment 0.0472 0.4001 0.0713 0.6483 B-18 
SITC8 miscellaneous manufactured articles 0.1015** 2.1105 0.1278*** 3.3745 B-19 
SITC9 commodities and transactions not 
classified elsewhere in the SITC -2.3981*** -5.0882 -2.3189*** -4.9583 B-20 
Note: *** p <0.01, ** p <0.05, * p <0.10 mean statistically significant at the one, five and ten percent level respectively. 
 
7.4.8 Major regression results for Australian one-digit imports from 
China 
 
When Australia has increased its GDP it tends to import more kinds of commodities from 
China. However, with an increased GDP China tends to consume more in its domestic 
market rather than export to Australia. 
 
An increase in Australia’s GDP per capita has negatively impacted Australian imports from 
China, while an increase in China’s GDP per capita has positively impacted China’s exports 
to Australia. On the other hand, Australia imports a large quantity of necessities from China. 
 
Although no consistent impact of distance is found for most SITC one-digit classifications, 
Australia seems to import more from China in the commodities of beverages and tobacco, 
animal and vegetable oils regardless of an increase in the adjusted distance. 
 
The devaluation of the Australian dollar has a negative impact on Australian imports from 
China in most kinds of commodities. 
 
The formation of RTAs has impacted on Australian imports from China. Australia tends to 
divert its imports to China in the commodities of mineral fuels, animal and vegetable oils, 
chemicals and related products and manufactured goods classified chiefly by materials after 
the formation of AFTA; machinery and transport equipment and miscellaneous manufactured 
articles after the formation of CUSFTA; beverages and tobacco after the formation of NAFTA; 
most kinds of commodities after the formation of MERCOSUR. 
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Australia’s CER membership seems to impede Australian imports from China, while 
Australia’s sole APEC membership does not impede Australia from importing more kinds of 
products from China. 
 
Australia tends to increase its imports from China in the commodities of beverages and 
tobacco, animal and vegetable oils, chemicals and related products, manufactured goods 
classified chiefly by materials and miscellaneous manufactured articles when both countries 
are members of APEC. 
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Chapter 8  
 
THE IMPACT OF RTAS ON FOUR-DIGIT COMMODITY 
TRADE BETWEEN AUSTRALIA AND CHINA 
 
 
 
 
 
8.1 INTRODUCTION 
 
This chapter forms a part of the study of the impact of regional trade agreements on 
commodity trade between Australia and China in conjunction with Chapter Seven. The 
difference between the two chapters is that this chapter focuses on the SITC four-digit 
commodity trade in detail following the regression results reported in the previous chapter at 
a higher level, the one-digit commodity trade. This introduction gives an overview of the 
development of some major commodities traded between Australia and China in the four-
digit classification. 
 
8.1.1 Australia’s commodity exports to China 
 
In the sub-classification of crude materials except fuels (SITC2), iron ore and concentrates, 
not agglomerated (SITC2815) has currently the largest share of exports not only in SITC2 
but also in all commodities Australia exports to China, increasing its share of total exports 
from 3.98 percent in 1979 to 35 percent in 2005. Wool greasy or fleece-washed of sheep or 
lambs (SITC2681) were once Australia’s largest export commodity in SITC2, reaching 30.85 
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percent of total exports in 1988; but their share of exports decreased after 1993 to around 
eight percent in 2005. However, greasy wool products are still the second largest grouping 
exported to China in SITC2. The share of exports of wool degreased, uncombed of sheep or 
lambs (SITC2682) decreased greatly from the late 1980s, from around 20 percent in 1988 to 
less than one percent in 2005. The share of exports of copper ore and concentrates, copper 
matte, cement copper (SITC2871) reached its highest of six percent in 1998, then 
maintained a level of around three percent of total exports from the late 1990s. Now it has 
the third largest share of exports in SITC2. Raw cotton, excluding linters, not carded or 
combed (SITC2631) decreased its share of total exports from three to six percent in the 
1990s to less than one percent in the early 2000s, and then regained its share to around 1.9 
to 2.3 percent recently. Other non-ferrous base metal waste and scrap, nes (SITC2882) now 
contributes one to two percent of total exports from the late 1990s, being the fourth largest 
commodity in SITC2 together with commodities in SITC2631.  
 
As a sub-classification of food and live animals (SITC0), other wheat and meslin, unmilled 
(SITC0412) are the main commodities that cause the sharp decrease in SITC0. They were 
once the largest exported commodities from Australia to China, having their highest share of 
49.43 percent in 1984, but their share of exports decreased sharply in the 1990s, to become 
less than 0.01 percent in 2005. Other commodities that contributed to the decreased share of 
exports for SITC0 are sugars, beet and cane, raw, solid (SITC0611), which reduced its share 
of exports from its highest 23.52 percent in 1981 to less than 0.001 percent from 2000. 
Compared with these two commodities, barley, unmilled (SITC0430) had the smallest 
decrease in its share of exports, from its high of 14.6 percent in 1990 to around one percent 
in 2005.  
 
In the sub-classification of manufactured goods classified chiefly by materials (SITC6), the 
commodities of aluminium and aluminium alloys, unwrought (SITC6841), yarn of wool or 
animal hair (including wool tops) (SITC6512), blooms, billets, slabs and sheet bars, of iron or 
steel (SITC6725), zinc and zinc alloys, unwrought (SITC6861), tinned sheets, plates of steel 
(not of high carbon or alloy steel) (SITC6747) are the five of commodities that have the 
largest shares of total exports (ten percent for SITC6841 in 1985, 8.29 percent for SITC6512 
in 1988, 5.67 percent for SITC6725 in 1985, 5.22 percent for SITC6861 in 1983, 4.61 percent 
for SITC6747 in 1983). The commodities of copper and copper alloys, refined or not, 
unwrought (SITC6821), nickel and nickel alloys, worked (SITC6832) are different from the 
former commodities, showing an increasing share of exports in the 1990s or 2000s rather 
than decreasing. 
 
 
  
300 
8.1.2 Australia’s commodity imports from China 
 
In the sub-classification of machinery and transport equipment (SITC7), commodities in the 
sub-classifications of SITC75, SITC76, SITC77 and SITC78 provided the major share of 
import increases for the whole one-digit classification SITC7. 
 
The commodities that compose the major share of import increase in SITC7 after 2000 are 
mainly in office machines, automatic data processing equipment, telecommunications, sound 
recording and reproducing equipment. These commodities are complete digital data 
processing machines (SITC7522, its share of imports increased greatly from 2002, to the 
highest share of imports of 5.31 percent in 2005 among all commodities in SITC7), peripheral 
units, including control and adapting units (SITC7525, its share of imports increased greatly 
from 1997, and reached its highest share of 4.7 percent in 2004), other sound recording and 
reproducer, nes, video recorders (SITC7638, its share of imports increased to over 1.3 
percent from 2001, and reached its largest share of 3.36 percent in 2004), television, radio-
broadcasting, transmitters, etc (SITC7643, its share of imports increased to over 1.2 percent 
from 2001, and reached its highest share of 2.84 percent in 2004), parts, nes of and 
accessories for machines of headings 7512 and 752 (SITC7599, its share of imports 
increased to over one percent from 1995, then to over 2.2 percent after 2002, having its 
highest share of 2.35 percent in 2003), electrical line telephonic and telegraphic apparatus 
(SITC7641, its share stayed at around one percent of imports from 2002, having its largest 
share of 1.31 percent in 2005). Commodities of complete digital central processing units, 
digital processors (SITC7523), television receivers, colour (SITC7611), electro-thermic 
appliances, nes (SITC7758) also increased their share of imports in the early 2000s. 
 
Commodities in SITC7525, SITC7641 and SITC7599 contribute to the increased share of 
imports for SITC7 in the late 1990s (for the former two classifications) and the mid and late 
1990s (for the latter classification). Commodities in SITC7611 are largely responsible for 
increase in STIC7 from the early 1990s, while the commodities of cycles, not motorized 
(SITC7852) are responsible for the share of import increase in the early and mid 1990s. The 
commodities of portable radio receivers (SITC7622), other radio receivers (SITC7628), 
domestic electro-mechanical appliances, and parts thereof, nes (SITC7757), electro-thermic 
appliances, nes (SITC7758) are the main cause of the increase in share of imports for the 
whole 1990s.  
 
In the sub-classifications of miscellaneous manufactured articles (SITC8), commodities in 
some of the sub-classifications of SITC84, articles of apparel and clothing accessories, have 
decreased their share of imports since the late 1980s or the early to mid 1990s. The 
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commodities of footwear (SITC8510) used to be the second largest share of imported goods 
in SITC8 in 1994, accounting for 7.72 percent of total imports, but began to reduce their 
share from 1995. However, they still maintain the second largest share of imports in SITC8 in 
2005, 3.19 percent of total imports. The commodities of children’s toys, indoor games, etc 
(SITC8942) had the largest share in total imports in SITC8 in the 1990s and 2000s; however, 
their share of imports reduced from 1992. The commodities of plastic packing containers, lids, 
stoppers and other closures (SITC8931), miscellaneous articles of plastic (SITC8939), other 
sporting goods and fairground amusements, etc (SITC8947) increased their shares of 
imports before the mid 1990s, but reduced their shares from the late 1990s. Some articles 
are an exception from the overall tendency of a decrease in the share of imports from 1994. 
The commodities of chairs and other seats, and parts thereof, nes (SITC8211) and other 
furniture and parts thereof, nes (SITC8219) continuously increased their shares of imports 
from 1989 to 2005 for the former classification and 1996 for the latter. 
 
In the sub-classifications of manufactured goods classified chiefly by materials (SITC6), 
textile yarn, fabrics, made-up articles, nes, and related products (SITC65), non-metallic 
mineral manufactures, nes (SITC66) and non-ferrous metals (SITC68) are major 
commodities that Australia trades with China. 
 
The major reason for the decreased share of imports in SITC6 is the decreased share from 
cotton fabrics, woven, bleached, dyed, etc, or otherwise finished (SITC6522). Commodities 
in SITC6522 used to have the largest share of imports in SITC6 in 1979, which was 23.3 
percent. However, their share of imports continued to decline, having less than ten percent 
from 1986, then less than one percent from 1997. In 2005 the share of imports of this 
commodity was 0.17 percent. Commodities in some other sub-classifications of SITC65 and 
SITC66 have a clear tendency to decline in their shares of imports, such as cotton fabrics, 
woven, unbleached, not mercerized (SITC6521), fabrics, woven, less 85 percent of 
discontinuous synthetic fibres (SITC6534), fabrics, woven, of silk, of noil or other waste silk 
(SITC6541), bags, sacks of textile materials, for the packing of goods (SITC6581), travelling 
rugs, blankets (not electric), not knitted or crocheted (SITC6583), linens and furnishing 
articles of textile, not knitted or crocheted (SITC6584), other made-up articles of textile 
materials, nes (SITC6589), glass, cast, rolled, etc, surface-ground, but no further worked 
(SITC6644) and porcelain or china house ware (SITC6664). The commodities in SITC6842 
and SITC6998 are an exception from the above, having an increasing share of imports from 
1986 for the former classification and 1993 for the latter classification. These commodities 
are aluminium and aluminium alloys, worked (SITC6842) and articles, nes, of copper, nickel, 
aluminium, lead, zinc and tin (SITC6998).  
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The four-digit commodities that are discussed above have more than 15 years data collected 
from the United Nations COMTRADE database and their shares of imports, for any one 
year’s share in total commodity trade, are more than one percent. They are investigated 
further for the impact of RTAs in the following sections. 
 
This chapter has five sections. Following the introduction section, Section 8.2 reports and 
analyses the empirical results for selected Australian SITC four-digit commodity exports to 
China. Section 8.3 analyses the empirical results for selected Australian SITC four-digit 
commodity imports from China. Section 8.4 discusses issues that occur in the modelling and 
its implications for future study for both Chapters Seven and Eight. The last section 8.5 
presents conclusions for Chapter Seven and Chapter Eight. 
 
8.2 EMPIRICAL RESULTS FOR SELECTED AUSTRALIAN 
SITC FOUR-DIGIT COMMODITY EXPORTS TO CHINA 
 
This section reports the empirical results for selected SITC four-digit commodity exports from 
Australia to China that are discussed in Section 8.1. They are important commodities that are 
responsible for trade share changes for SITC one-digit commodities. Although more SITC 
four-digit commodities are included in Section 8.1, only those with more than 15 years data 
are used. This is because commodities that have less than 15 years data do not have 
enough data for reliable estimations. The results are reported in Tables 8-1 to 8-12. Due to 
insufficient space for reporting results for the individual commodity regressions, the empirical 
results are only reported for the coefficients, not t-statistics, although significance levels are 
reported.  
 
Table 8-1 reports the empirical results for the panel data regression of the aggregate SITC 
four-digit commodity classifications. The coefficients of most variables are not significant; 
therefore no impact is found for them on Australian commodity exports to China. These 
variables are Australian total GDP and GDP per capita, Chinese total GDP and GDP per 
capita, distance adjusted by GDP share, AFTA, CUSFTA, APEC1 and APEC2. 
 
Although positive and significant coefficients are found for the distance variable when using 
distance adjusted by import price index, no exact impact is found for this variable because 
consistent results are not found for both distance adjusted by GDP share and distance 
adjusted by import price index. 
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Negative and significant coefficients are found for the exchange rate when using distance 
adjusted by GDP share in the three equations. This shows that Australia does not tend to 
increase its exports to China when its currency is devalued relative to the Chinese RMB. 
 
The coefficients of NAFTA are negative and statistically significant at the one percent level 
when using distance adjusted by GDP share, but insignificant when using distance adjusted 
by import price index. It indicates that, on the implementation of NAFTA, Australia does not 
tend to increase its exports to China. The overall impact of MERCOSUR on Australia’s 
exports to China is positive when measuring distance adjusted by GDP share. However, a 
negative but insignificant coefficient is found in regression 2 when using distance adjusted by 
import price index. 
 
Positive coefficients are found for the CER variable, but they are only significant in 
regression 2 when using distance adjusted by import price index at the ten percent level. 
This gives a weak indication that Australia does not seem to decrease its four-digit 
commodity exports to China on its implementation of trade liberalization within the CER 
region. 
 
8.2.1 Results for sub-classifications of SITC2, crude materials, 
inedible, except fuels 
 
The STIC2 classification has the largest share in Australia’s exports to China. The empirical 
results for four-digit commodities classifications in SITC2 are different to each other. They 
are reported and discussed below. 
 
8.2.1.1 SITC2631 Raw cotton, excluding linters, not carded or combed  
 
China’s total GDP and Australia’s GDP per capita have a positive and significant effect on 
Australia’s exports to China in SITC2631, while Australia’s GDP and China’s GDP per capita 
have a negative and significant impact. The distance variable has negative and significant 
coefficients when using GDP share to adjust, while has positive and significant coefficients 
when using import price index to adjust. Thus the impact of distance is unclear for SITC2631. 
The effect of exchange rate changes is not clear, having positive and significant coefficients 
for the estimations of Australia and China’s non-RTA membership, while negative and 
significant coefficients for the estimations of Australia’s sole RTA membership and the two 
countries’ APEC membership. 
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The formation of CUSFTA and NAFTA stimulates Australia’s exports to China in SITC2631, 
while the formation of AFTA and MERCOSUR does not boost Australia’s exports. Australia’s 
sole membership in CER impedes its exports to China, but its sole membership in APEC 
does not impede its exports. Furthermore, Australia and China’s participation in APEC trade 
liberalization stimulates Australia’s exports to China. 
 
When considering the impact of RTAs, the results imply that a decrease in the share of 
exports for SITC2631 is partly due to the formation of AFTA and MERCOSUR and 
Australia’s sole participation in CER. In addition, an increase in Australia’s total GDP and 
China’s GDP per capita does not seem to stimulate Australia’s exports to China. On the 
other hand, increases in China’s total GDP and Australia’s GDP per capita improve the share 
of exports for SITC2631, as well as the formation of CUSFTA and NAFTA and Australia and 
China’s joint membership in APEC. 
 
Table 8-2: Export results for SITC2631 raw cotton, excluding linters, not carded or 
combed 
Equation (7.1) studies the impact of regional trade agreements of AFTA, CUSFTA, NAFTA and MERCOSUR, in which neither 
Australia nor China are members, on Australia’s commodity trade with China. Equation (7.2) studies the effect of Australia’s sole 
membership in CER and APEC on its commodity trade with China. Equation (7.3) studies the impact of both Australia and 
China’s APEC membership on their bilateral commodity trade. 
Regression 1 uses distance adjusted by Australia’s GDP share. Regression 2 uses distance adjusted by Australia’s import price 
index. 
AFTA, CUSFTA, NAFTA and MERCOSUR take the value of one when they form a regional trade agreement and zero otherwise. 
CER takes the value of one when Australia is a member of CER, and zero otherwise. APEC1 takes the value of one when both 
Australia and China are members of APEC, and zero otherwise. APEC2 takes the value of one when only Australia is a member 
of APEC while China is not, and zero otherwise.  
Equation 7.1 Equation 7.2 Equation 7.3 
Regression 1 Regression 2 Regression 1 Regression 2 Regression 1 Regression 2  Variable 
Coefficient Coefficient Coefficient Coefficient Coefficient Coefficient 
Intercept 27.2410*** 15.5541*** 26.2381*** 7.8165*** 26.8111*** 9.3693*** 
Difference of Australia's 
GDP -2452.4540*** -1503.4890*** -2450.6960*** -490.4413*** -2727.6210*** -799.5821*** 
Difference of China's GDP 704.2161*** 489.0714*** 684.9932*** -60.8966*** 968.2366*** 196.5529*** 
Difference of Australia's 
GDP per capita 2516.9700*** 1515.0870*** 2524.8090*** 517.8415*** 2797.6660*** 820.5013*** 
Difference of China's GDP 
per capita -761.0661*** -520.2958*** -719.5603*** 52.8111** -1020.9260*** -222.9496*** 
Difference of distance 
adjusted by GDP share -63.8029*** __ -57.1718*** __ -60.9486*** __ 
Difference of distance 
adjusted by import price 
index __ 5.0642*** __ 0.7795*** __ 1.8863*** 
Difference of exchange 
rate between Australian 
dollar and Chinese RMB 0.8097*** 1.7463*** -4.2656*** -5.0481*** -4.6168*** -5.3074*** 
AFTA 0.0608 -0.8259*** __ __ __ __ 
CUSFTA 0.0901*** 0.4401*** __ __ __ __ 
NAFTA 4.4290*** 5.8494*** __ __ __ __ 
MERCOSUR -5.3197*** -5.0304*** __ __ __ __ 
CER __ __ -1.4283*** -1.4052*** __ __ 
APEC2 __ __ 1.7481*** 2.0914*** __ __ 
APEC1 __ __ __ __ 0.5016*** 0.1633*** 
R-squared 0.7267 0.6614 0.5362 0.4447 0.5147 0.4189 
Adjusted R-squared 0.7265 0.6611 0.5359 0.4444 0.5145 0.4186 
F-statistic 3648.4840 2680.4780 1983.2630 1373.8920 2080.0260 1413.6670 
Prob(F-statistic) 0 0 0 0 0 0 
Included observations 21 21 21 21 21 21 
Note: *** p <0.01, ** p <0.05, * p <0.10 mean statistically significant at the one, five and ten percent level respectively.  
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8.2.1.2 SITC2681 Wool greasy or fleece-washed of sheep or lambs  
 
Australia’s total GDP and China’s GDP per capita are found to be positively and significantly 
related to Australia’s exports to China in SITC2681, while China’s total GDP and Australia’s 
GDP per capita are found to be negatively and significantly related to Australia’s exports. The 
impact of exchange rate changes is unclear as it has positive and significant coefficients in 
the estimations of Australia and China’s non-RTA membership and the two countries’ APEC 
membership in regression 2, while it has negative and significant coefficients in the 
estimations of Australia’s sole RTA membership and the two countries’ APEC membership in 
regression 1. The effect of the distance variable is always positive and significant using two 
distance adjustments, suggesting that an increase in distance between Australia and China 
does not tend to decrease Australia’s exports in SITC2681. 
 
Table 8-3: Export results for SITC2681 wool greasy or fleece-washed of sheep or 
lambs  
Equation (7.1) studies the impact of regional trade agreements of AFTA, CUSFTA, NAFTA and MERCOSUR, in which neither 
Australia nor China are members, on Australia’s commodity trade with China. Equation (7.2) studies the effect of Australia’s sole 
membership in CER and APEC on its commodity trade with China. Equation (7.3) studies the impact of both Australia and 
China’s APEC membership on their bilateral commodity trade. 
Regression 1 uses distance adjusted by Australia’s GDP share. Regression 2 uses distance adjusted by Australia’s import price 
index. 
AFTA, CUSFTA, NAFTA and MERCOSUR take the value of one when they form a regional trade agreement and zero otherwise. 
CER takes the value of one when Australia is a member of CER, and zero otherwise. APEC1 takes the value of one when both 
Australia and China are members of APEC, and zero otherwise. APEC2 takes the value of one when only Australia is a member 
of APEC while China is not, and zero otherwise.  
Equation 7.1 Equation 7.2 Equation 7.3 
Regression 1 Regression 2 Regression 1 Regression 2 Regression 1 Regression 2 Variable 
Coefficient Coefficient Coefficient Coefficient Coefficient Coefficient 
Intercept -8.5207*** -5.5683*** -2.8981*** -0.2445 -8.8435*** -5.9194*** 
Difference of Australia's GDP 1133.4640*** 750.2072*** 355.3116*** 47.2974*** 878.9433*** 526.9991*** 
Difference of China's GDP -583.5769*** -408.8853*** -119.2370*** 2.5880 -300.1409*** -150.1464*** 
Difference of Australia's GDP 
per capita -1158.0730*** -768.1669*** -378.6123*** -66.2043*** -904.7445*** -547.1707*** 
Difference of China's GDP per 
capita 602.8113*** 425.9425*** 121.5233*** -3.3809 315.8702*** 163.0485*** 
Difference of distance adjusted 
by GDP share 9.1945*** __ 6.5878*** __ 7.2769*** __ 
Difference of distance adjusted 
by import price index __ 2.3326*** __ 1.7052*** __ 2.6959*** 
Difference of exchange rate 
between Australian dollar and 
Chinese RMB 0.025 0.8786*** -0.7004*** -0.1653*** -0.3595*** 0.3777*** 
AFTA -0.5653*** -0.6256*** __ __ __ __ 
CUSFTA -0.0163 0.1197*** __ __ __ __ 
NAFTA 0.1868*** 0.3927*** __ __ __ __ 
MERCOSUR -0.5688*** -0.6265*** __ __ __ __ 
CER __ __ 0.1484*** 0.3131*** __ __ 
APEC2 __ __ -1.5813*** -1.6266*** __ __ 
APEC1 __ __ __ __ 0.4275*** 0.5586*** 
R-squared 0.4005 0.4291 0.5284 0.5438 0.3786 0.4388 
Adjusted R-squared 0.4001 0.4288 0.5281 0.5435 0.3783 0.4385 
F-statistic 1091.3680 1228.1340 2288.2070 2434.3860 1422.2650 1825.1940 
Prob(F-statistic) 0 0 0 0 0 0 
Included observations 25 25 25 25 25 25 
Note: *** p <0.01, ** p <0.05, * p <0.10 mean statistically significant at the one, five and ten percent level respectively. 
 
The formation of AFTA and MERCOSUR has a negative and significant impact on Australia’s 
exports to China in SITC2681, while the formation of CUSFTA and NAFTA has a positive 
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and significant impact on Australia’s exports. Australia’s sole membership in CER does not 
tend to decrease its exports to China; however, its sole membership in APEC has a negative 
impact on its exports to China. Simultaneous participation in APEC’s trade liberalization by 
Australia and China stimulates Australia’s exports to China in SITC2681. 
 
When considering the impact of RTAs, the empirical results indicate that a decrease in the 
share of exports for SITC2681 is partly because of the formation of AFTA and MERCOSUR 
and Australia’s sole membership in APEC. Increases in China’s total GDP and Australia’s 
GDP per capita also have a negative impact on Australia’s exports to China. 
 
8.2.1.3 SITC2682 Wool degreased, uncombed of sheep or lambs 
 
The coefficients of Australia’s total GDP and China’s GDP per capita are positive and 
significant in SITC2682, while the coefficients of China’s total GDP and Australia’s GDP per 
capita are negative and statistically significant. These results indicate that Australia’s exports 
to China in SITC2682 are positively impacted by increases in Australia’s GDP and China’s 
GDP per capita, but negatively impacted by increases in China’s GDP and Australia’s GDP 
per capita.  
 
The coefficients of distance are mainly positive and significant using the two distance 
adjustments, except for being negative and significant in measuring Australia’s sole RTA 
membership using distance adjusted by GDP share. This result implies that an increase in 
distance does not tend to decrease Australia’s exports to China in SITC2682. The 
coefficients of the exchange rate are mainly negative and significant, except for being 
positive and significant in the estimations of Australia and China’s non-RTA membership 
using distance adjusted by import price index. This indicates that the depreciation of the 
Australian dollar does not help exports increase. 
 
The coefficients of AFTA and NAFTA are positive and significant at the one percent level, 
indicating that the formation of these two RTAs is positively related to Australia’s exports to 
China in SITC2682. However, the coefficients of CUSFTA and MERCOSUR are negative 
and significant at the one percent level, implying that their formation has a negative impact 
on Australia’s exports. Australia’s sole membership in CER and APEC does impede 
Australia’s exports to China when Australia cooperates more with other CER and APEC 
members. Contrary to expectation, the APEC participation by Australia and China does not 
stimulate Australia’s exports to China; instead it has a negative impact. 
 
When considering the impact of RTAs, empirical results suggest that the decreased share of 
exports for SITC2682 is partly because of the formation of CUSFTA and MERCOSUR and 
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Australia’s sole participation in CER and APEC. Increases in China’s total GDP and 
Australia’s GDP per capita, together with the depreciation of the Australian dollar and 
Australia and China’s joint membership in APEC do not help Australia export more to China. 
 
Table 8-4: Export results for SITC2682 wool degreased, uncombed of sheep or lambs 
Equation (7.1) studies the impact of regional trade agreements of AFTA, CUSFTA, NAFTA and MERCOSUR, in which neither 
Australia nor China are members, on Australia’s commodity trade with China. Equation (7.2) studies the effect of Australia’s sole 
membership in CER and APEC on its commodity trade with China. Equation (7.3) studies the impact of both Australia and 
China’s APEC membership on their bilateral commodity trade. 
Regression 1 uses distance adjusted by Australia’s GDP share. Regression 2 uses distance adjusted by Australia’s import price 
index. 
AFTA, CUSFTA, NAFTA and MERCOSUR take the value of one when they form a regional trade agreement and zero otherwise. 
CER takes the value of one when Australia is a member of CER, and zero otherwise. APEC1 takes the value of one when both 
Australia and China are members of APEC, and zero otherwise. APEC2 takes the value of one when only Australia is a member 
of APEC while China is not, and zero otherwise.  
Equation 7.1 Equation 7.2 Equation 7.3 
Regression 1 Regression 2 Regression 1 Regression 2 Regression 1 Regression 2 Variable 
Coefficient Coefficient Coefficient Coefficient Coefficient Coefficient 
Intercept -7.6332*** -5.1803*** -4.6767*** -4.0607*** -9.5245*** -7.2757*** 
Difference of Australia's GDP 971.8933*** 628.9925*** 565.7496*** 487.0017*** 1086.7300*** 814.5650*** 
Difference of China's GDP -416.2795*** -250.9024*** -177.1347*** -147.1758*** -447.0857*** -332.0052*** 
Difference of Australia's GDP 
per capita -998.7825*** -652.5539*** -582.3832*** -505.1338*** -1111.0230*** -835.8165*** 
Difference of China's GDP per 
capita 426.0911*** 259.8044*** 178.0653*** 147.8858*** 462.8572*** 346.0025*** 
Difference of distance adjusted 
by GDP share 5.2159*** __ -1.0097** __ 4.0601*** __ 
Difference of distance adjusted 
by import price index __ 2.5284*** __ 1.1933*** __ 2.6004*** 
Difference of exchange rate 
between Australian dollar and 
Chinese RMB -0.4505*** 0.4538*** -1.6490*** -1.3352*** -1.2420*** -0.5653*** 
AFTA 0.2544*** 0.1420*** __ __ __ __ 
CUSFTA -0.8460*** -0.6971*** __ __ __ __ 
NAFTA 0.9778*** 1.2704*** __ __ __ __ 
MERCOSUR -1.0165*** -1.0637*** __ __ __ __ 
CER __ __ -0.2389*** -0.1273*** __ __ 
APEC2 __ __ -1.4534*** -1.4580*** __ __ 
APEC1 __ __ __ __ -0.3174*** -0.2108*** 
R-squared 0.5253 0.5625 0.5797 0.5890 0.3745 0.4262 
Adjusted R-squared 0.5250 0.5623 0.5795 0.5888 0.3743 0.4260 
F-statistic 1807.8020 2100.9590 2817.4550 2926.8850 1397.9610 1734.1790 
Prob(F-statistic) 0 0 0 0 0 0 
Included observations 25 25 25 25 25 25 
Note: *** p <0.01, ** p <0.05, * p <0.10 mean statistically significant at the one, five and ten percent level respectively. 
 
8.2.1.4 SITC2815 Iron ore and concentrates, not agglomerated 
 
Australia’s total GDP and China’s GDP per capita are found to be negatively and significantly 
related to Australia’s exports to China in SITC2815. On the contrary, China’s total GDP and 
Australia’s GDP per capita are found to positively and significantly impact Australia’s exports 
to China. The coefficients of distance are negative and significant in the estimations using 
distance adjusted by GDP share, while positive and significant in the estimations using 
distance adjusted by import price index. Thus the impact of distance is unclear when 
considering the two different adjustments. The coefficients of the exchange rate are positive 
and significant, implying that the devaluation of Australian dollar boosts Australia’s exports to 
China. 
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The formation of CUSFTA and MERCOSUR has a positive and significant effect on 
Australia’s exports in SITC2815, while the formation of AFTA has a negative and significant 
effect. The coefficients of NAFTA are oppositely signed in different regressions; thus no 
impact is found for this variable. Australia’s sole membership in CER does not impede its 
exports to China; however, its sole membership in APEC tends to decrease its exports. 
Furthermore, Australia and China’s joint participation in APEC stimulates Australia’s exports 
to China. 
 
The results indicate that the share of export increases in SITC2815 are due to an increase in 
China’s total GDP, Australia’s GDP per capita, the depreciation of the Australian dollar, the 
formation of CUSFTA and MERCOSUR and Australia and China’s joint efforts in trade 
liberalization within APEC. 
 
Table 8-5: Export results for SITC2815 iron ore and concentrates, not agglomerated 
Equation (7.1) studies the impact of regional trade agreements of AFTA, CUSFTA, NAFTA and MERCOSUR, in which neither 
Australia nor China are members, on Australia’s commodity trade with China. Equation (7.2) studies the effect of Australia’s sole 
membership in CER and APEC on its commodity trade with China. Equation (7.3) studies the impact of both Australia and 
China’s APEC membership on their bilateral commodity trade. 
Regression 1 uses distance adjusted by Australia’s GDP share. Regression 2 uses distance adjusted by Australia’s import price 
index. 
AFTA, CUSFTA, NAFTA and MERCOSUR take the value of one when they form a regional trade agreement and zero otherwise. 
CER takes the value of one when Australia is a member of CER, and zero otherwise. APEC1 takes the value of one when both 
Australia and China are members of APEC, and zero otherwise. APEC2 takes the value of one when only Australia is a member 
of APEC while China is not, and zero otherwise.  
Equation 7.1 Equation 7.2 Equation 7.3 
Regression 1 Regression 2 Regression 1 Regression 2 Regression 1 Regression 2 Variable 
Coefficient Coefficient Coefficient Coefficient Coefficient Coefficient 
Intercept 4.5402*** 3.3082*** 6.2542*** 3.4880*** 4.7812*** 1.8745*** 
Difference of Australia's GDP -395.2802*** -330.6810*** -686.0194*** -391.7346*** -529.2190*** -188.5685*** 
Difference of China's GDP 58.1847*** 64.0906*** 275.1851*** 154.3985*** 214.3410*** 63.5522*** 
Difference of Australia's GDP 
per capita 406.4396*** 330.5144*** 693.7732*** 385.5911*** 538.4247*** 184.2680*** 
Difference of China's GDP per 
capita -55.3109*** -56.8077*** -283.0626*** -157.2373*** -218.2149*** -62.1594*** 
Difference of distance adjusted 
by GDP share -13.2697*** __ -16.2602*** __ -16.6675*** __ 
Difference of distance adjusted 
by import price index __ 1.3253*** __ 1.1724*** __ 0.5568*** 
Difference of exchange rate 
between Australian dollar and 
Chinese RMB 0.2110*** 0.6144*** 0.2720*** 0.4153*** 0.2599*** 0.2009*** 
AFTA -1.2542*** -1.4718*** __ __ __ __ 
CUSFTA 0.5195*** 0.6024*** __ __ __ __ 
NAFTA -0.1073*** 0.2800*** __ __ __ __ 
MERCOSUR 0.2985*** 0.3256*** __ __ __ __ 
CER __ __ 0.3323*** 0.4318*** __ __ 
APEC2 __ __ -0.3698*** -0.3008*** __ __ 
APEC1 __ __ __ __ 0.1059*** 0.0114 
R-squared 0.7829 0.7263 0.4052 0.2521 0.3568 0.1644 
Adjusted R-squared 0.7828 0.7262 0.4049 0.2518 0.3566 0.1640 
F-statistic 5891.5920 4336.5650 1391.7390 688.6171 1295.2160 459.2573 
Prob(F-statistic) 0 0 0 0 0 0 
Included observations 25 25 25 25 25 25 
Note: *** p <0.01, ** p <0.05, * p <0.10 mean statistically significant at the one, five and ten percent level respectively. 
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8.2.1.5 SITC2882 Other non-ferrous base metal waste and scrap, nes 
 
An increase in Australia’s total GDP and China’s GDP per capita is found to positively and 
significantly affect Australia’s exports to China in SITC2882. On the contrary, an increase in 
China’s total GDP and Australia’s GDP per capita is found to negatively and significantly 
impact Australia’s exports. The coefficients of distance are negative and significant in the 
estimations using distance adjusted by GDP share in regression 1, while positive and 
significant in the estimations using distance adjusted by import price index in regression 2. 
Thus the results are not clear for the impact of distance. The coefficients of the exchange 
rate are mainly positive and statistically significant at the one percent level, indicating that 
Australia’s exports to China in SITC2882 tend to increase when the Australian dollar is 
relatively cheaper, making the commodity prices in Chinese RMB relatively cheaper. 
 
The formation of AFTA and MERCOSUR has a negative and significant impact on Australia’s 
exports to China in SITC2882, while the formation of CUSFTA and NAFTA has a positive 
and significant impact on Australia’s exports. Participation in APEC by both Australia and 
China tends to boost Australia’s exports to China. 
 
Table 8-6: Export results for SITC2882 other non-ferrous base metal waste and scrap, 
nes 
Equation (7.1) studies the impact of regional trade agreements of AFTA, CUSFTA, NAFTA and MERCOSUR, in which neither 
Australia nor China are members, on Australia’s commodity trade with China. Equation (7.3) studies the impact of both Australia 
and China’s APEC membership on their bilateral commodity trade. 
Regression 1 uses distance adjusted by Australia’s GDP share. Regression 2 uses distance adjusted by Australia’s import price 
index. 
AFTA, CUSFTA, NAFTA and MERCOSUR take the value of one when they form a regional trade agreement and zero otherwise. 
APEC1 takes the value of one when both Australia and China are members of APEC, and zero otherwise.  
Equation 7.1 Equation 7.3 
Regression 1 Regression 2 Regression 1 Regression 2 Variable 
Coefficient Coefficient Coefficient Coefficient 
Intercept -4.8107*** -35.4858*** -14.1871*** -49.2095*** 
Difference of Australia's GDP 331.4216*** 3706.6720*** 1029.8090*** 4561.0390*** 
Difference of China's GDP -409.4862*** -1550.1620*** -10.816 -1147.5000*** 
Difference of Australia's GDP per capita -285.1850*** -3708.1650*** -1029.4240*** -4591.4790*** 
Difference of China's GDP per capita 454.2080*** 1620.1350*** 17.4857 1186.2960*** 
Difference of distance adjusted by GDP share -32.9569*** __ -41.1826*** __ 
Difference of distance adjusted by import price index __ 24.6835*** __ 21.1777*** 
Difference of exchange rate between Australian 
dollar and Chinese RMB 2.7100*** 10.3723*** -0.5731*** 1.4871*** 
AFTA -6.7039*** -6.0682*** __ __ 
CUSFTA 6.0295*** 4.9300*** __ __ 
NAFTA 1.4445*** 4.6567*** __ __ 
MERCOSUR -0.4176*** -4.1137*** __ __ 
APEC1 __ __ 2.3127*** 2.9511*** 
R-squared 0.7474 0.8765 0.4230 0.5692 
Adjusted R-squared 0.7471 0.8764 0.4226 0.5689 
F-statistic 3285.7680 7885.9280 1163.5230 2096.9460 
Prob(F-statistic) 0 0 0 0 
Included observations 17 17 17 17 
Note: *** p <0.01, ** p <0.05, * p <0.10 mean statistically significant at the one, five and ten percent level respectively. 
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These results show that the share of export increase in SITC2882 comes from an increase in 
Australia’s total GDP and China’s GDP per capita, the depreciation of the Australian dollar, 
the formation of CUSFTA and NAFTA and Australia and China’s joint participation in APEC. 
 
8.2.2 Results for sub-classifications of SITC0, food and live animals 
chiefly for food 
 
8.2.2.1 SITC0412 Other wheat and meslin, unmilled products 
 
The impacts of GDP, GDP per capita for Australia and China, and the exchange rate 
between the Australian dollar and the Chinese RMB on Australia’s exports to China in 
SITC0412 are complicated; their impacts are positive in some regressions and negative in 
others. Therefore, it is hard to determine their exact effects. However, distance has a mainly 
negative impact on Australia’s exports using the two different adjustments (except for 
measuring Australia and China’s non-RTA membership using distance adjusted by import 
price index). This shows that an increase in distance between Australia and China increases 
transport costs; thus tends to decrease Australia’s exports in SITC0412.  
 
The formation of AFTA and CUSFTA stimulates Australia’s exports to China in SITC0412. 
Australia’s sole membership in APEC does not seem to reduce its exports to China. However, 
Australia’s participation in CER does impede its exports to China. Moreover, Australia and 
China’s joint membership in APEC does not tend to increase Australia’s exports. 
 
The results indicate that a decreased share of exports for SITC0412 is partly due to the 
longer adjusted distance between Australia and China and Australia’s unilateral effort in 
trade liberalization in CER. 
 
8.2.2.2 SITC0430 Barley, unmilled  
 
Similarly to SITC0412, the effects of Australia and China’s GDP and GDP per capita and the 
exchange rate are unclear for SITC0430 as their coefficients can be positive or negative; 
therefore, the impact of these three variables cannot be determined for Australia’s exports to 
China in this commodity.  
 
Distance measured by either adjustment is found to be negatively related to Australia’s 
exports to China (except for when measuring Australia and China’s non-RTA membership 
using distance adjusted by import price index). 
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Table 8-7: Export results for SITC0412 other wheat and meslin, unmilled products 
Equation (7.1) studies the impact of regional trade agreements of AFTA, CUSFTA, NAFTA and MERCOSUR, in which neither 
Australia nor China are members, on Australia’s commodity trade with China. Equation (7.2) studies the effect of Australia’s sole 
membership in CER and APEC on its commodity trade with China. Equation (7.3) studies the impact of both Australia and 
China’s APEC membership on their bilateral commodity trade. 
Regression 1 uses distance adjusted by Australia’s GDP share. Regression 2 uses distance adjusted by Australia’s import price 
index. 
AFTA, CUSFTA, NAFTA and MERCOSUR take the value of one when they form a regional trade agreement and zero otherwise. 
CER takes the value of one when Australia is a member of CER, and zero otherwise. APEC1 takes the value of one when both 
Australia and China are members of APEC, and zero otherwise. APEC2 takes the value of one when only Australia is a member 
of APEC while China is not, and zero otherwise.  
Equation 7.1 Equation 7.2 Equation 7.3 
Regression 1 Regression 2 Regression 1 Regression 2 Regression 1 Regression 2 Variable 
Coefficient Coefficient Coefficient Coefficient Coefficient Coefficient 
Intercept 9.4588*** 9.6146*** -1.0952** -10.0326*** 9.4372*** -1.9839*** 
Difference of Australia's GDP -1252.8140*** -1937.2900*** 263.1410*** 1228.2290*** -807.0258*** 518.4960*** 
Difference of China's GDP 637.7110*** 1263.0670*** -257.8731*** -647.3079*** 220.0694*** -348.0430*** 
Difference of Australia's GDP 
per capita 1291.0270*** 1931.8930*** -231.3710*** -1227.4730*** 846.7600*** -522.8755*** 
Difference of China's GDP 
per capita -657.9357*** -1271.0100*** 274.2555*** 682.4159*** -242.5923*** 343.8533*** 
Difference of distance 
adjusted by GDP share -55.7444*** __ -43.4989*** __ -57.9716*** __ 
Difference of distance 
adjusted by import price index __ 3.1885*** __ -1.3749*** __ -2.7604*** 
Difference of exchange rate 
between Australian dollar and 
Chinese RMB 0.3581*** 0.8311*** 0.4426*** -0.1905 -0.2754** -1.4191*** 
AFTA 1.2802*** 4.0385*** __ __ __ __ 
CUSFTA 0.6430*** 0.7859*** __ __ __ __ 
NAFTA __ __ __ __ __ __ 
MERCOSUR __ __ __ __ __ __ 
CER __ __ -1.2824*** -1.6096*** __ __ 
APEC2 __ __ 3.3243*** 3.8647*** __ __ 
APEC1 __ __ __ __ -0.1948*** -0.6507*** 
R-squared 0.2610 0.1303 0.3802 0.3024 0.2224 0.0897 
Adjusted R-squared 0.2604 0.1297 0.3797 0.3019 0.2219 0.0891 
F-statistic 461.5460 195.8382 801.5400 566.6365 427.2655 147.1681 
Prob(F-statistic) 0 0 0 0 0 0 
Included observations 16 16 16 16 16 16 
Note: *** p <0.01, ** p <0.05, * p <0.10 mean statistically significant at the one, five and ten percent level respectively. 
 
The formation of AFTA, CUSFTA and NAFTA stimulates Australia’s exports to China in 
SITC0430. Australia’s sole membership in APEC does not impede its exports to China, while 
Australia’s sole membership in CER does negatively affect Australia’s exports to China. The 
coefficients of APEC1 have opposite signs, being positive and significant when measuring 
distance adjusted by GDP share, while negative and significant when measuring distance 
adjusted by import price index. Therefore no clear impact could be found for Australia and 
China’s joint effort in APEC’s trade liberalization progress.  
 
Empirical results indicate that a decrease in export share of SITC0430 is partly because of 
the increased distance between Australia and China and Australia’s participation in CER. 
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Table 8-8: Export results for SITC0430 barley, unmilled  
Equation (7.1) studies the impact of regional trade agreements of AFTA, CUSFTA, NAFTA and MERCOSUR, in which neither 
Australia nor China are members, on Australia’s commodity trade with China. Equation (7.2) studies the effect of Australia’s sole 
membership in CER and APEC on its commodity trade with China. Equation (7.3) studies the impact of both Australia and 
China’s APEC membership on their bilateral commodity trade. 
Regression 1 uses distance adjusted by Australia’s GDP share. Regression 2 uses distance adjusted by Australia’s import price 
index. 
AFTA, CUSFTA, NAFTA and MERCOSUR take the value of one when they form a regional trade agreement and zero otherwise. 
CER takes the value of one when Australia is a member of CER, and zero otherwise. APEC1 takes the value of one when both 
Australia and China are members of APEC, and zero otherwise. APEC2 takes the value of one when only Australia is a member 
of APEC while China is not, and zero otherwise.  
Equation 7.1 Equation 7.2 Equation 7.3 
Regression 1 Regression 2 Regression 1 Regression 2 Regression 1 Regression 2 Variable 
Coefficient Coefficient Coefficient Coefficient Coefficient Coefficient 
Intercept 14.2737*** 28.2981*** -2.8888*** -14.1417*** 9.6655*** 1.7385*** 
Difference of Australia's GDP -2386.9050*** -4850.5120*** 412.6279*** 1707.7350*** -946.9136*** -11.4888 
Difference of China's GDP 1515.7310*** 2979.1890*** -209.3563*** -745.3676*** 397.8654*** -1.4841 
Difference of Australia's GDP 
per capita 2389.5420*** 4839.3250*** -411.2333*** -1717.3930*** 958.6636*** 3.9184 
Difference of China's GDP 
per capita -1546.3020*** -3010.8330*** 214.3287*** 767.0526*** -423.3640*** -14.7756 
Difference of distance 
adjusted by GDP share -19.5755*** __ -15.0677*** __ -22.2600*** __ 
Difference of distance 
adjusted by import price index __ 5.7850*** __ -4.7530*** __ -3.8384*** 
Difference of exchange rate 
between Australian dollar and 
Chinese RMB -0.7588*** 1.0906*** 0.1446** -2.2445*** 0.2799*** -1.1911*** 
AFTA 1.6458*** 1.5071*** __ __ __ __ 
CUSFTA 0.1240*** 0.2861*** __ __ __ __ 
NAFTA 2.7801*** 6.7805*** __ __ __ __ 
MERCOSUR __ __ __ __ __ __ 
CER __ __ -0.6264*** -1.4227*** __ __ 
APEC2 __ __ 2.4502*** 3.1024*** __ __ 
APEC1 __ __ __ __ 0.0909*** -0.1905*** 
R-squared 0.5070 0.4985 0.4746 0.5243 0.3488 0.3737 
Adjusted R-squared 0.5067 0.4981 0.4743 0.5240 0.3484 0.3733 
F-statistic 1418.9750 1371.3500 1402.1850 1710.4160 950.1067 1058.4560 
Prob(F-statistic) 0 0 0 0 0 0 
Included observations 19 19 19 19 19 19 
Note: *** p <0.01, ** p <0.05, * p <0.10 mean statistically significant at the one, five and ten percent level respectively. 
 
8.2.3 Results for sub-classifications of SITC6, manufactured goods 
classified chiefly by materials  
 
8.2.3.1 SITC6512 Yarn of wool or animal hair (including wool tops) 
 
Australia and China’s total GDP increases have a mainly positive and significant effect on 
Australia’s exports to China in SITC6512. The depreciation of the Australian dollar also 
positively and significantly stimulates Australia’s exports. Although the impact of Australia’s 
GDP per capita is not clear for SITC6512, China’s GDP per capita has negatively and 
significantly affected Australia’s exports. The impact of distance is unclear when using the 
two adjustments. The coefficients are positive and significant in measuring distance adjusted 
by GDP share, while negative and significant in measuring distance adjusted by import price 
index. Thus there is not a clear explanation for the role of distance in Australia’s exports. 
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Table 8-9: Export results for SITC6512 yarn of wool or animal hair (including wool tops) 
Equation (7.1) studies the impact of regional trade agreements of AFTA, CUSFTA, NAFTA and MERCOSUR, in which neither 
Australia nor China are members, on Australia’s commodity trade with China. Equation (7.2) studies the effect of Australia’s sole 
membership in CER and APEC on its commodity trade with China. Equation (7.3) studies the impact of both Australia and 
China’s APEC membership on their bilateral commodity trade. 
Regression 1 uses distance adjusted by Australia’s GDP share. Regression 2 uses distance adjusted by Australia’s import price 
index. 
AFTA, CUSFTA, NAFTA and MERCOSUR take the value of one when they form a regional trade agreement and zero otherwise. 
CER takes the value of one when Australia is a member of CER, and zero otherwise. APEC1 takes the value of one when both 
Australia and China are members of APEC, and zero otherwise. APEC2 takes the value of one when only Australia is a member 
of APEC while China is not, and zero otherwise.  
Equation 7.1 Equation 7.2 Equation 7.3 
Regression 1 Regression 2 Regression 1 Regression 2 Regression 1 Regression 2 Variable 
Coefficient Coefficient Coefficient Coefficient Coefficient Coefficient 
Intercept -5.8853*** -2.2134*** -1.4370*** 1.0283*** -6.6606*** -3.4745*** 
Difference of Australia's GDP 225.6098*** -75.3636** 83.0324** -159.4400*** 474.7431*** 103.2254*** 
Difference of China's GDP 247.8689*** 319.9069*** 95.5380*** 198.6004*** 10.9080 176.5368*** 
Difference of Australia's GDP 
per capita -258.6521*** 66.3502* -98.5405*** 163.2042*** -491.1840*** -103.2455*** 
Difference of China's GDP per 
capita -247.7141*** -328.9112*** -102.2181*** -211.1230*** -8.2583 -180.1619*** 
Difference of distance adjusted 
by GDP share 28.8192*** __ 21.4343*** __ 20.1972*** __ 
Difference of distance adjusted 
by import price index __ -1.3351*** __ -3.2253*** __ -1.2716*** 
Difference of exchange rate 
between Australian dollar and 
Chinese RMB 1.7246*** 1.3865*** 0.2099*** -0.4360*** 0.5178*** 0.4448*** 
AFTA 1.4001*** 1.7724*** __ __ __ __ 
CUSFTA -0.6929*** -0.7812*** __ __ __ __ 
NAFTA 1.8397*** 1.2237*** __ __ __ __ 
MERCOSUR -1.0333*** -1.1107*** __ __ __ __ 
CER __ __ 0.0867*** -0.2025*** __ __ 
APEC2 __ __ -1.3231*** -1.4007*** __ __ 
APEC1 __ __ __ __ 0.7132*** 0.8095*** 
R-squared 0.3317 0.2851 0.2331 0.2343 0.2065 0.1840 
Adjusted R-squared 0.3313 0.2846 0.2327 0.2340 0.2061 0.1837 
F-statistic 810.9785 651.4880 620.7405 625.1965 607.4893 526.4892 
Prob(F-statistic) 0 0 0 0 0 0 
Included observations 25 25 25 25 25 25 
Note: *** p <0.01, ** p <0.05, * p <0.10 mean statistically significant at the one, five and ten percent level respectively. 
 
The formation of AFTA and NAFTA stimulates Australia’s exports to China in SITC6512, 
while the formation of CUSFTA and MERCOSUR does not impede Australia’s exports to 
their members, thus there is no stimulation of Australia’s exports to China. Australia’s sole 
membership in APEC has a negative and significant impact on its exports to China. No clear 
impact is found for Australia’s participation in CER on its exports to China as oppositely 
signed coefficients are found for the CER variable in different regressions. Australia and 
China’s joint efforts in APEC trade liberalization stimulate Australia’s exports to China. 
 
The results indicate that the decreased share of exports for SITC6512 is partly due to the 
formation of CUSFTA and MERCOSUR as well as Australia’s sole membership in APEC. 
 
8.2.3.2 SITC6747 Tinned sheets, plates of steel (not of high carbon or alloy steel) 
 
A tendency to increase Australia’s exports to China in SITC6747 is mainly due to an increase 
in Australia’s total GDP and China’s GDP per capita. However, China’s total GDP and 
Australia’s GDP per capita have mainly negatively impacted Australia’s exports. The effect of 
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distance is contrary to the expectation in that an increase in distance measured using the two 
adjustments does not decrease Australia’s exports. The devaluation of the Australian dollar, 
on the other hand, has a negative and significant impact on Australia’s exports in SITC6747.  
 
Table 8-10: Export results for SITC6747 tinned sheets, plates of steel (not of high 
carbon or alloy steel) 
Equation (7.1) studies the impact of regional trade agreements of AFTA, CUSFTA, NAFTA and MERCOSUR, in which neither 
Australia nor China are members, on Australia’s commodity trade with China. Equation (7.2) studies the effect of Australia’s sole 
membership in CER and APEC on its commodity trade with China. Equation (7.3) studies the impact of both Australia and 
China’s APEC membership on their bilateral commodity trade. 
Regression 1 uses distance adjusted by Australia’s GDP share. Regression 2 uses distance adjusted by Australia’s import price 
index. 
AFTA, CUSFTA, NAFTA and MERCOSUR take the value of one when they form a regional trade agreement and zero otherwise. 
CER takes the value of one when Australia is a member of CER, and zero otherwise. APEC1 takes the value of one when both 
Australia and China are members of APEC, and zero otherwise. APEC2 takes the value of one when only Australia is a member 
of APEC while China is not, and zero otherwise.  
Equation 7.1 Equation 7.2 Equation 7.3 
Regression 1 Regression 2 Regression 1 Regression 2 Regression 1 Regression 2 Variable 
Coefficient Coefficient Coefficient Coefficient Coefficient Coefficient 
Intercept -5.7546*** -1.9749*** -3.6070*** 2.6256*** -3.5518*** 2.7513*** 
Difference of Australia's GDP 1686.6290*** 1199.5100*** 599.9947*** -153.2006*** 615.6846*** -127.3731*** 
Difference of China's GDP -1274.4470*** -1049.2940*** -290.8428*** 19.7341 -353.6159*** -54.3063*** 
Difference of Australia's GDP 
per capita -1697.1120*** -1199.7890*** -623.9496*** 145.7105*** -635.7467*** 116.9406*** 
Difference of China's GDP per 
capita 1280.3830*** 1051.2370*** 290.5757*** -24.9778* 356.7098*** 53.5200*** 
Difference of distance adjusted 
by GDP share 15.0993*** __ 25.0458*** __ 17.5253*** __ 
Difference of distance adjusted 
by import price index __ 1.7443*** __ 2.9435*** __ 4.2747*** 
Difference of exchange rate 
between Australian dollar and 
Chinese RMB -0.0337 -0.1510* -1.0861*** -0.4869*** -0.6293*** -0.1567*** 
AFTA -1.4385*** -1.3104*** __ __ __ __ 
CUSFTA -0.1344*** -0.0300 __ __ __ __ 
NAFTA -0.1244** -0.4524*** __ __ __ __ 
MERCOSUR -2.0449*** -1.7537*** __ __ __ __ 
CER __ __ -0.4354*** -0.2974*** __ __ 
APEC2 __ __ -0.9938*** -0.5622*** __ __ 
APEC1 __ __ __ __ -0.3865*** -0.3495*** 
R-squared 0.5514 0.5609 0.2375 0.2480 0.1232 0.2113 
Adjusted R-squared 0.5510 0.5605 0.2370 0.2474 0.1227 0.2108 
F-statistic 1365.4340 1418.7100 432.5852 457.8463 223.1045 425.2895 
Prob(F-statistic) 0 0 0 0 0 0 
Included observations 17 17 17 17 17 17 
Note: *** p <0.01, ** p <0.05, * p <0.10 mean statistically significant at the one, five and ten percent level respectively. 
 
The coefficients of AFTA, CUSFTA, NAFTA and MERCOSUR are all negative and significant. 
The variables of Australia’s sole membership in CER and APEC also have negative and 
significant coefficients for the SITC6747 export estimations. Australia and China’s joint 
membership in APEC does not stimulate Australia’s exports to China in SITC6747 as 
expected. 
 
The empirical results indicate that the decease in the share of exports for SITC6747 is partly 
because of the impact of the formation of AFTA, CUSFTA, NAFTA and MERCOSUR and 
Australia’s sole participation in CER and APEC. Contrary to expectation, the devaluation of 
the Australian dollar does not seem to stimulate Australia’s exports to China in this 
commodity. 
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8.2.3.3 SITC6841 Aluminium and aluminium alloys, unwrought 
 
An increase in China’s total GDP and Australia’s GDP per capita stimulates Australian’s 
exports to China in SITC6841. The devaluation of Australian dollar has a mainly positive 
impact on Australia’s exports as well. However, Australia’s total GDP and China’s GDP per 
capita have a negative impact on Australia’s exports to China. The impact of distance is 
different when considering the two types of adjustment, negative and significant in measuring 
GDP adjusted distance, while positive and significant in measuring import price adjusted 
distance; therefore, the impact of distance is not clear for SITC6841. 
 
Table 8-11: Export results for SITC6841 aluminium and aluminium alloys, unwrought 
Equation (7.1) studies the impact of regional trade agreements of AFTA, CUSFTA, NAFTA and MERCOSUR, in which neither 
Australia nor China are members, on Australia’s commodity trade with China. Equation (7.2) studies the effect of Australia’s sole 
membership in CER and APEC on its commodity trade with China. Equation (7.3) studies the impact of both Australia and 
China’s APEC membership on their bilateral commodity trade. 
Regression 1 uses distance adjusted by Australia’s GDP share. Regression 2 uses distance adjusted by Australia’s import price 
index. 
AFTA, CUSFTA, NAFTA and MERCOSUR take the value of one when they form a regional trade agreement and zero otherwise. 
CER takes the value of one when Australia is a member of CER, and zero otherwise. APEC1 takes the value of one when both 
Australia and China are members of APEC, and zero otherwise. APEC2 takes the value of one when only Australia is a member 
of APEC while China is not, and zero otherwise.  
Equation 7.1 Equation 7.2 Equation 7.3 
Regression 1 Regression 2 Regression 1 Regression 2 Regression 1 Regression 2 Variable 
Coefficient Coefficient Coefficient Coefficient Coefficient Coefficient 
Intercept 17.6437*** 9.3533*** 12.2057*** -3.1652*** 16.2845*** 8.8736*** 
Difference of Australia's 
GDP -2142.7090*** -1349.2680*** -1412.2150*** 258.1529*** -1734.2700*** -828.3271*** 
Difference of China's 
GDP 808.8680*** 561.7398*** 537.4078*** -169.0818*** 605.1000*** 191.6529*** 
Difference of Australia's 
GDP per capita 2212.8800*** 1366.1860*** 1452.5170*** -265.3536*** 1774.5640*** 826.6505*** 
Difference of China's 
GDP per capita -811.7668*** -546.4229*** -539.9961*** 194.7161*** -611.0548*** -183.7434*** 
Difference of distance 
adjusted by GDP share -54.6879*** __ -52.5420*** __ -51.6309*** __ 
Difference of distance 
adjusted by import price 
index __ 3.5839*** __ 6.4091*** __ 6.6404*** 
Difference of exchange 
rate between Australian 
dollar and Chinese RMB -0.7265*** 1.1380*** 3.4599*** 4.4502*** 3.6942*** 4.8321*** 
AFTA -1.2825*** -1.9444*** __ __ __ __ 
CUSFTA 0.9471*** 0.9578*** __ __ __ __ 
NAFTA -3.1747*** -1.4459*** __ __ __ __ 
MERCOSUR 3.9396*** 3.3387*** __ __ __ __ 
CER __ __ __ __ __ __ 
APEC2 __ __ 0.3299*** 1.3829*** __ __ 
APEC1 __ __ __ __ -0.5770*** -0.9155*** 
R-squared 0.6077 0.4521 0.3719 0.2582 0.3820 0.2678 
Adjusted R-squared 0.6074 0.4517 0.3715 0.2579 0.3817 0.2674 
F-statistic 2125.4180 1132.2120 1160.8140 682.6470 1211.9980 716.9990 
Prob(F-statistic) 0 0 0 0 0 0 
Included observations 21 21 21 21 21 21 
Note: *** p <0.01, ** p <0.05, * p <0.10 mean statistically significant at the one, five and ten percent level respectively. 
 
The formation of AFTA and NAFTA does not stimulate Australia’s exports to China, while the 
formation of CUSFTA and MERCOSUR boosts Australia’s exports to China in SITC6841. 
Australia’s sole membership in APEC does not impede Australia’s exports. However, when 
both Australia and China are members of APEC, it does not seem to boost Australia’s 
exports in the commodity. 
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When considering the formation of RTAs, it can be inferred from the empirical results that the 
decreased share of exports for SITC6841 is partly due to the formation of AFTA and NAFTA. 
No positive impact could be found from the increase in Australia’s GDP and China’s GDP per 
capita or Australia and China’s participation in APEC. 
 
8.2.3.4 SITC6861 Zinc and zinc alloys, unwrought 
 
An increase in Australia’s total GDP and China’s GDP per capita helps more goods in 
SITC6861 to be exported to China. However, an increase in China’s total GDP and 
Australia’s GDP per capita does not stimulate Australia’s exports to China. The impact of 
exchange rate changes is unclear as it has positive and significant coefficients when 
estimating two countries’ non-RTA membership, while negative and significant when 
estimating Australia’s sole RTA membership and both countries’ APEC membership. The 
coefficients of distance are oppositely signed for the two different measurements. Therefore, 
the impact of exchange rate and distance are unclear for Australia’s exports in SITC6861 in 
this study. 
 
The coefficients of AFTA and MERCOSUR are negative and significant, while the 
coefficients of CUSFTA and NAFTA are positive and significant, indicating that Australia 
tends to export more to China when CUSFTA and NAFTA members concentrate in intra-
regional trade cooperation. The coefficients of CER are negative and significant, implying 
that Australia tends to export less to China in SITC6861 when it is a member of CER. 
However, Australia’s sole membership in APEC does not impede itself from exporting more 
to China. Contrary to expectation, both Australia and China’s participation in APEC does not 
stimulate Australia’s exports to China in SITC6861, while tends to reduce Australia’s exports 
instead. 
 
When considering the impact of RTAs, the results suggest that Australia’s share of export 
decrease in SITC6861 is partly due to the formation of AFTA and MERCOSUR, Australia’s 
sole membership in CER. Furthermore, China’s total GDP increases and Australia’s GDP per 
capita increases, together with joint participation in APEC by Australia and China do not 
seem to stimulate more exports from Australia to China.   
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Table 8-12: Export results for SITC6861 zinc and zinc alloys, unwrought 
Equation (7.1) studies the impact of regional trade agreements of AFTA, CUSFTA, NAFTA and MERCOSUR, in which neither 
Australia nor China are members, on Australia’s commodity trade with China. Equation (7.2) studies the effect of Australia’s sole 
membership in CER and APEC on its commodity trade with China. Equation (7.3) studies the impact of both Australia and 
China’s APEC membership on their bilateral commodity trade. 
Regression 1 uses distance adjusted by Australia’s GDP share. Regression 2 uses distance adjusted by Australia’s import price 
index. 
AFTA, CUSFTA, NAFTA and MERCOSUR take the value of one when they form a regional trade agreement and zero otherwise. 
CER takes the value of one when Australia is a member of CER, and zero otherwise. APEC1 takes the value of one when both 
Australia and China are members of APEC, and zero otherwise. APEC2 takes the value of one when only Australia is a member 
of APEC while China is not, and zero otherwise.  
Equation 7.1 Equation 7.2 Equation 7.3 
Regression 1 Regression 2 Regression 1 Regression 2 Regression 1 Regression 2 Variable 
Coefficient Coefficient Coefficient Coefficient Coefficient Coefficient 
Intercept -3.4822*** 2.7911*** -0.1732 -1.7557*** -2.5546*** -3.8233*** 
Difference of Australia's GDP 362.6490*** -169.8656*** 494.9430*** 724.7609*** 563.2177*** 740.2463*** 
Difference of China's GDP -277.2291*** -147.4338*** -367.8616*** -472.0156*** -517.4944*** -609.7083*** 
Difference of Australia's GDP 
per capita -401.6799*** 128.3343*** -477.9635*** -724.0819*** -584.8960*** -775.1505*** 
Difference of China's GDP per 
capita 315.3838*** 182.3296*** 387.8510*** 497.3393*** 547.6010*** 643.4696*** 
Difference of distance adjusted 
by GDP share 2.0262* __ -23.7755*** __ -16.3392*** __ 
Difference of distance adjusted 
by import price index __ 17.4527*** __ 7.2024*** __ 3.5678*** 
Difference of exchange rate 
between Australian dollar and 
Chinese RMB 2.3967*** 10.6386*** -2.1444*** -0.5282*** -0.7603*** 0.0479 
AFTA -2.5662*** -3.6547*** __ __ __ __ 
CUSFTA 0.1051** 0.3631*** __ __ __ __ 
NAFTA 4.1530*** 7.2590*** __ __ __ __ 
MERCOSUR -1.7807*** -4.8054*** __ __ __ __ 
CER __ __ -4.0523*** -4.5086*** __ __ 
APEC2 __ __ 0.3077*** 0.5004*** __ __ 
APEC1 __ __ __ __ -1.1951*** -1.3406*** 
R-squared 0.4539 0.5562 0.4383 0.4488 0.3425 0.3420 
Adjusted R-squared 0.4535 0.5559 0.4380 0.4485 0.3422 0.3417 
F-statistic 1249.2860 1883.8310 1466.4310 1529.8720 1118.8690 1116.5020 
Prob(F-statistic) 0 0 0 0 0 0 
Included observations 23 23 23 23 23 23 
Note: *** p <0.01, ** p <0.05, * p <0.10 mean statistically significant at the one, five and ten percent level respectively. 
  
 
8.2.4 Main regression results for Australia’s four-digit exports to 
China 
 
The formation of AFTA and MERCOSUR has negatively impacted Australia’s exports to 
China in SITC2631 and SITC2681. MERCOSUR’s formation, in addition, has a negative 
impact on Australia’s exports in SITC2682. The formation of CUSFTA has a negative impact 
on Australia’s exports in SITC2682. Australia’s exports to China in SITC2631 and SITC2682 
are reduced due to Australia’s membership in CER. Moreover, Australia’s exports in 
SITC2681 and SITC2682 are impeded by Australia’s sole participation in the APEC trade 
liberalization progress. 
 
An increase in China’s total GDP and Australia’s GDP per capita tends to stimulate 
Australia’s exports to China in SITC2815, while an increase in Australia’s total GDP and 
China’s GDP per capita tends to increase Australia’s exports in SITC2882. The devaluation 
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of the Australian dollar does not seem to have any effect or it has a negative effect on 
Australia’s exports to China in commodities under SITC2, but it does stimulate exports in 
SITC2815 and SITC2882. In addition, the formation of CUSFTA tends to stimulate Australia’s 
exports to China in SITC2815 and SITC2882; the formation of MERCOSUR has positively 
impacted in SITC2815; the formation of NAFTA has a positive impact in SITC2882. 
Furthermore, the joint participation of Australia and China in APEC tends to stimulate 
Australia’s exports to China in SITC2815 and SITC2882. 
 
Increased adjusted distance between Australia and China and Australia’s sole membership 
in CER have a negative impact on Australia’s exports to China in other unmilled wheat and 
barley products, which have sub-classifications of SITC0412 and SITC0430 respectively. 
 
The formation of AFTA and NAFTA has negatively impacted Australia’s exports to China in 
SITC6747 and SITC6841; AFTA also negatively affects Australia’s exports in SITC6861. The 
formation of CUSFTA and MERCOSUR has negatively affected Australia’s exports in 
SITC6512 and SITC6747; MERCOSUR also negatively impacts in SITC6861. Furthermore, 
Australia’s participation in CER tends to impede its exports to China in SITC6747 and 
SITC6861. Moreover, Australia’s sole APEC membership tends to hinder its exports in 
SITC6512 and SITC6747. 
 
8.3 EMPIRICAL RESULTS FOR SELECTED AUSTRALIAN 
SITC FOUR-DIGIT COMMODITY IMPORTS FROM CHINA 
 
These results are reported in Tables 8-13 to 8-54. Table 8-13 reports the empirical results for 
the panel data regression of Australia’s imports from China for the SITC four-digit aggregate 
commodity classifications. The coefficients of Australia’s total GDP and China’s GDP per 
capita are all positive and mostly significant at the one percent level. However, the 
coefficients of China’s total GDP and Australia’s GDP per capita are all negative and 
statistically significant at the one percent level. This indicates that an increase in Australia’s 
total GDP and China’s GDP per capita results in an increase in Australia’s imports from 
China, while an increase in China’s total GDP and Australia’s GDP per capita causes a 
decrease in Australia’s imports from China. 
 
The coefficients of distance adjusted by GDP share are all positive and significant, while the 
coefficients of distance adjusted by import price index are all negative and significant in the 
three equations. Because these results are not consistent, no exact impact can be 
determined for the distance variable on Australia’s imports from China. 
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The coefficients of the exchange rate are all negative and statistically significant at the one 
percent level. This indicates that the devaluation of the Australian dollar does reduce 
Australia’s imports from China. 
 
The coefficients of AFTA and MERCOSUR are positive and mostly significant at the one 
percent level. The coefficients of NAFTA are all negative and significant at the one percent 
level. The coefficients of CUSFTA are negative but insignificant in regression 1, while 
positive and significant in regression 2. These results show that the formation and 
implementation of AFTA and MERCOSUR has a positive impact on Australia’s imports from 
China, while the formation and implementation of NAFTA has a negative impact. No clear 
impact is found for CUSFTA. 
 
The coefficients of CER are negative, but only significant in regression 1 when using 
distance adjusted by GDP share. The coefficients of APEC2 are all positive and significant at 
the one percent level. The results indicate that Australia’s participation in CER does impede 
its imports from China, while its sole participation in APEC does not impact on its imports. 
 
The coefficients of APEC1 are oppositely signed, being negative but insignificant in 
regression 1, while positive but insignificant in regression 2. Therefore no impact is found for 
Australia and China’s joint participation in APEC on Australia’s imports from China. 
 
8.3.1 Results for sub-classifications of SITC7, machinery and 
transport equipment 
 
SITC7 is currently the largest classification that Australia imports from China and is 
increasing throughout 1979-2005. SITC7522, SITC7525, SITC7638, SITC7643 and 
SITC7599 are the five sub-classifications that now account for the largest share of imports as 
stated in Section 8.1.2. This section reports the major results for these five sub-
classifications. 
 
8.3.1.1 SITC7522 Complete digital data processing machines 
 
Mixed effects are found for Australia and China’s total GDP and GDP per capita as both 
positive and negative coefficients are reported in different regressions. Therefore, it is difficult 
to determine their exact impacts on Australia’s imports from China in SITC7522. The 
coefficients of distance are negative and significant in the estimations using distance 
adjusted by GDP share, while positive and significant in the estimations using distance 
adjusted by import price index. Thus no clear impact of distance can be found for Australia’s 
imports. 
  
322 
The coefficients of the exchange rate are mainly positive and significant for Australia’s 
imports in SITC7522, except for negative and significant ones when measuring Australia and 
China’s non-RTA membership using distance adjusted by GDP share. It implies that 
although the price of Chinese commodities expressed in Australian dollars increases 
because of the depreciation of the Australian dollar, it does not impede Australia’s imports 
from China. 
 
The formation of AFTA has a negative impact on Australia’s imports from China in SITC7522. 
The impact of the formation of NAFTA and MERCOSUR on Australia’s imports is not clear as 
they have oppositely signed coefficients in different regressions. Australia’s sole APEC 
membership reduces growth in Australia’s imports from China. However, participation in 
APEC for both Australia and China stimulates Australia’s imports from China. 
 
Table 8-14: Import results for SITC7522 complete digital data processing machines 
Equation (7.1) studies the impact of regional trade agreements of AFTA, CUSFTA, NAFTA and MERCOSUR, in which neither 
Australia nor China are members, on Australia’s commodity trade with China. Equation (7.2) studies the effect of Australia’s sole 
membership in CER and APEC on its commodity trade with China. Equation (7.3) studies the impact of both Australia and 
China’s APEC membership on their bilateral commodity trade. 
Regression 1 uses distance adjusted by Australia’s GDP share. Regression 2 uses distance adjusted by Australia’s import price 
index. 
AFTA, CUSFTA, NAFTA and MERCOSUR take the value of one when they form a regional trade agreement and zero otherwise. 
CER takes the value of one when Australia is a member of CER, and zero otherwise. APEC1 takes the value of one when both 
Australia and China are members of APEC, and zero otherwise. APEC2 takes the value of one when only Australia is a member 
of APEC while China is not, and zero otherwise.  
Equation 7.1 Equation 7.2 Equation 7.3 
Regression 1 Regression 2 Regression 1 Regression 2 Regression 1 Regression 2 Variable 
Coefficient Coefficient Coefficient Coefficient Coefficient Coefficient 
Intercept 16.9291*** -57.1773*** 33.2854*** -49.7102*** 30.0481*** -52.3100*** 
Difference of Australia's 
GDP -909.4523*** 6885.3890*** -3610.7740*** 4906.8270*** -3610.7740*** 4906.8270*** 
Difference of China's 
GDP -136.9360** -2753.9430*** 1731.2360*** -1171.6820*** 1731.2360*** -1171.6820*** 
Difference of Australia's 
GDP per capita 1045.0440*** -6869.3110*** 3677.7810*** -4915.3610*** 3677.7810*** -4915.3610*** 
Difference of China's 
GDP per capita 137.6735** 2818.6680*** -1797.7720*** 1201.1610*** -1797.7720*** 1201.1610*** 
Difference of distance 
adjusted by GDP share -89.3957*** __ -89.1900*** __ -89.1900*** __ 
Difference of distance 
adjusted by import price 
index __ 50.0691*** __ 39.5302*** __ 39.5302*** 
Difference of exchange 
rate between Australian 
dollar and Chinese RMB -0.7589*** 14.1970*** 1.6149*** 5.0822*** 1.6149*** 5.0822*** 
AFTA -5.5179*** -4.2001*** __ __ __ __ 
CUSFTA __ __ __ __ __ __ 
NAFTA -3.0569*** 3.6158*** __ __ __ __ 
MERCOSUR 1.3216*** -6.0077*** __ __ __ __ 
CER __ __ __ __ __ __ 
APEC2 __ __ -3.2373*** -2.5999*** __ __ 
APEC1 __ __ __ __ 3.2373*** 2.5999*** 
R-squared 0.4440 0.6081 0.2391 0.4461 0.2391 0.4461 
Adjusted R-squared 0.4436 0.6077 0.2386 0.4457 0.2386 0.4457 
F-statistic 927.7093 1802.0620 469.4795 1202.7870 469.4795 1202.7870 
Prob(F-statistic) 0 0 0 0 0 0 
Included observations 16 16 16 16 16 16 
Note: *** p <0.01, ** p <0.05, * p <0.10 mean statistically significant at the one, five and ten percent level respectively. 
 
When considering the impact of RTAs, the empirical results indicate that, as the currently 
largest commodity classification imported from China in SITC7, the increased share of 
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imports for SITC7522 is partly due to Australia and China’s participation in APEC. The 
devaluation of the Australian dollar does not hinder imports from China to Australia. 
 
8.3.1.2 SITC7525 Peripheral units, including control and adapting units 
 
Total GDP and GDP per capita of Australia and China do not have a clear impact on 
Australia’s imports from China in SITC7525, showing positive and negative coefficients in 
different regressions. The impact of distance is also not clear as it has negative and 
significant coefficients in distance adjusted by GDP share regressions, while positive and 
significant coefficients in distance adjusted by import price index regressions. The 
coefficients of the exchange rate are mainly negative and significant, except for the positive 
and significant coefficients when measuring Australia and China’s non-RTA membership 
using distance adjusted by import price index. It indicates that Australia’s imports in 
SITC7525 are negatively affected by the devaluation of the Australian dollar. 
 
Table 8-15: Import results for SITC7525 peripheral units, including control and 
adapting units 
Equation (7.1) studies the impact of regional trade agreements of AFTA, CUSFTA, NAFTA and MERCOSUR, in which neither 
Australia nor China are members, on Australia’s commodity trade with China. Equation (7.2) studies the effect of Australia’s sole 
membership in CER and APEC on its commodity trade with China. Equation (7.3) studies the impact of both Australia and 
China’s APEC membership on their bilateral commodity trade. 
Regression 1 uses distance adjusted by Australia’s GDP share. Regression 2 uses distance adjusted by Australia’s import price 
index. 
AFTA, CUSFTA, NAFTA and MERCOSUR take the value of one when they form a regional trade agreement and zero otherwise. 
CER takes the value of one when Australia is a member of CER, and zero otherwise. APEC1 takes the value of one when both 
Australia and China are members of APEC, and zero otherwise. APEC2 takes the value of one when only Australia is a member 
of APEC while China is not, and zero otherwise.  
Equation 7.1 Equation 7.2 Equation 7.3 
Regression 1 Regression 2 Regression 1 Regression 2 Regression 1 Regression 2 Variable 
Coefficient Coefficient Coefficient Coefficient Coefficient Coefficient 
Intercept -19.5107*** -22.3144*** 18.8660*** -2.5138*** -0.6030*** -7.4066*** 
Difference of Australia's 
GDP 1796.8150*** 2097.1300*** -2028.5900*** 267.7845*** -269.5061*** 533.5732*** 
Difference of China's GDP -641.4998*** -772.1558*** 949.3252*** -60.0877*** 355.7096*** 2.4638 
Difference of Australia's 
GDP per capita -1752.3780*** -2081.7600*** 2080.0190*** -262.0296*** 311.9194*** -524.0695*** 
Difference of China's GDP 
per capita 664.9626*** 805.8304*** -989.1210*** 62.5514*** -368.7085*** -4.7332 
Difference of distance 
adjusted by GDP share -34.0963*** __ -45.7825*** __ -40.7410*** __ 
Difference of distance 
adjusted by import price 
index 
__ 8.8492*** __ 2.5911*** __ 4.1701*** 
Difference of exchange rate 
between Australian dollar 
and Chinese RMB 
-1.7988*** 2.2383*** -0.3656*** -0.2417*** -1.2081*** -0.7466*** 
AFTA -1.1116*** -2.1217*** __ __ __ __ 
CUSFTA 3.0342*** 3.3812*** __ __ __ __ 
NAFTA -0.4918*** 1.6006*** __ __ __ __ 
MERCOSUR -0.0888*** -1.5032*** __ __ __ __ 
CER __ __ __ __ __ __ 
APEC2 __ __ -2.1648*** 0.0201 __ __ 
APEC1 __ __ __ __ 1.6557*** 1.5325*** 
R-squared 0.7011 0.6591 0.4465 0.1708 0.6117 0.3621 
Adjusted R-squared 0.7009 0.6588 0.4462 0.1704 0.6115 0.3618 
F-statistic 2911.9920 2400.5780 1431.3330 365.4742 2794.8900 1007.2000 
Prob(F-statistic) 0 0 0 0 0 0 
Included observations 19 19 19 19 19 19 
Note: *** p <0.01, ** p <0.05, * p <0.10 mean statistically significant at the one, five and ten percent level respectively. 
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The formation of AFTA and MERCOSUR has negatively impacted Australia’s imports from 
China in SITC7525, while the formation of CUSFTA has positively impacted Australia’s 
imports. The role of the formation of NAFTA is not clear as NAFTA has oppositely signed 
coefficients in different regressions. Australia’s sole participation in APEC is found to be 
negatively related to its imports from China. On the contrary, Australia and China’s joint 
participation in APEC is found to positively stimulate Australia’s imports from China. 
 
The empirical results suggest that the increased share of imports for SITC7525 is partly due 
to the formation of CUSFTA and Australia and China’s joint efforts in APEC trade 
liberalization. 
 
8.3.1.3 SITC7638 Other sound recording and reproducer, nes, and video recorders 
 
The coefficients of Australia’s total GDP and China’s GDP per capita are positive and 
significant at the one percent level, while the coefficients of China’s total GDP and Australia’s 
GDP per capita are negative and significant in the estimations of Australia’s imports from 
China in SITC7638. The coefficients of distance measured either by distance adjusted by 
GDP share or by distance adjusted by import price index are all positive and statistically 
significant, indicating that a longer adjusted distance is not an obstacle for Australia importing 
commodities in SITC7638 from China. On the contrary, the coefficients of the exchange rate 
are mainly negative and significant, but positive and significant in the estimations of Australia 
and China’s non-RTA membership using distance adjusted by import price index. It implies 
that the devaluation of the Australian dollar does have a negative impact on Australia’s 
imports from China. 
 
The formation of AFTA is negatively related to Australia’s imports from China in SITC7638, 
while the formation of CUSFTA is positively related to Australia’s imports. The impact of 
NAFTA and MERCOSUR is unclear as they have oppositely signed coefficients in different 
regressions. Australia’s sole membership in APEC does not impede its imports from China. 
In addition, the joint participation of Australia and China in APEC tends to stimulate 
Australia’s imports. 
 
The results indicate that an increase in Australia’s total GDP and China’s per capita GDP, 
the formation of CUSFTA and the participation of Australia and China in APEC are part of the 
reason that the share of imports for SITC7638 increases. Additionally Australia’s sole 
membership in APEC does not impede Australia to import more from China. 
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Table 8-16: Import results for SITC7638 other sound recording and reproducer, nes, 
and video recorders  
Equation (7.1) studies the impact of regional trade agreements of AFTA, CUSFTA, NAFTA and MERCOSUR, in which neither 
Australia nor China are members, on Australia’s commodity trade with China. Equation (7.2) studies the effect of Australia’s sole 
membership in CER and APEC on its commodity trade with China. Equation (7.3) studies the impact of both Australia and 
China’s APEC membership on their bilateral commodity trade. 
Regression 1 uses distance adjusted by Australia’s GDP share. Regression 2 uses distance adjusted by Australia’s import price 
index. 
AFTA, CUSFTA, NAFTA and MERCOSUR take the value of one when they form a regional trade agreement and zero otherwise. 
CER takes the value of one when Australia is a member of CER, and zero otherwise. APEC1 takes the value of one when both 
Australia and China are members of APEC, and zero otherwise. APEC2 takes the value of one when only Australia is a member 
of APEC while China is not, and zero otherwise.  
Equation 7.1 Equation 7.2 Equation 7.3 
Regression 1 Regression 2 Regression 1 Regression 2 Regression 1 Regression 2 Variable 
Coefficient Coefficient Coefficient Coefficient Coefficient Coefficient 
Intercept -32.2234*** -21.1713*** -45.2368*** -29.7130*** -14.6696*** -7.6906*** 
Difference of Australia's 
GDP 3305.9740*** 2360.5890*** 4787.8040*** 3124.1000*** 1577.7060*** 768.5562*** 
Difference of China's 
GDP -1286.3180*** -1027.0020*** -2032.2270*** -1350.4750*** -568.0048*** -217.4966*** 
Difference of Australia's 
GDP per capita -3294.8320*** -2341.9430*** -4823.9940*** -3129.7270*** -1578.5310*** -754.0084*** 
Difference of China's 
GDP per capita 1320.5790*** 1047.6410*** 2113.8890*** 1406.6360*** 574.2858*** 212.3418*** 
Difference of distance 
adjusted by GDP share 8.1207*** __ 25.0326*** __ 10.6721*** __ 
Difference of distance 
adjusted by import price 
index __ 13.3018*** __ 6.7078*** __ 9.1484*** 
Difference of exchange 
rate between Australian 
dollar and Chinese RMB -5.1829*** 1.9471*** -3.1393*** -1.0555*** -3.4886*** -1.0439*** 
AFTA -1.1360*** -1.8320*** __ __ __ __ 
CUSFTA 2.6165*** 2.4243*** __ __ __ __ 
NAFTA -1.1817*** 1.3934*** __ __ __ __ 
MERCOSUR 0.7596*** -2.0478*** __ __ __ __ 
CER __ __ __ __ __ __ 
APEC2 __ __ 4.9198*** 4.0537*** __ __ 
APEC1 __ __ __ __ 0.4984*** 0.8337*** 
R-squared 0.5097 0.6608 0.5824 0.6015 0.2902 0.4154 
Adjusted R-squared 0.5093 0.6605 0.5822 0.6013 0.2898 0.4150 
F-statistic 1358.3700 2545.7120 2604.1480 2819.1800 763.5614 1326.6790 
Prob(F-statistic) 0 0 0 0 0 0 
Included observations 20 20 20 20 20 20 
Note: *** p <0.01, ** p <0.05, * p <0.10 mean statistically significant at the one, five and ten percent level respectively. 
 
8.3.1.4 SITC7643 Television, radio-broadcasting, transmitters, etc 
 
Similarly to SITC7638, the coefficients of Australia’s total GDP and China’s GDP per capita 
are mainly positive and significant, while the coefficients of China’s total GDP and Australia’s 
GDP per capita are mainly negative and significant for Australia’s imports from China in 
STIC7643. The coefficients of distance are not consistent for each measurement, thus no 
clear impact could be found for distance on Australia’s imports. The coefficients of the 
exchange rate are all positive and statistically significant, indicating that Australia’s imports 
from China in SITC7643 are not impeded by the devaluation of the Australian dollar, which 
causes commodity price increases in Australian dollars. 
 
The formation of AFTA, NAFTA and MERCOSUR has negatively impacted Australia’s 
imports from China in SITC7643. It is expected that Australia will tend to import more from 
China when both countries join APEC, but the impact of the two countries’ APEC 
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participation does not tend to stimulate Australia’s imports in SITC7643. On the contrary, 
Australia’s sole membership does not prevent Australia importing more from China in 
SITC7643. 
 
Table 8-17: Import results for SITC7643 television, radio-broadcasting, transmitters, 
etc 
Equation (7.1) studies the impact of regional trade agreements of AFTA, CUSFTA, NAFTA and MERCOSUR, in which neither 
Australia nor China are members, on Australia’s commodity trade with China. Equation (7.2) studies the effect of Australia’s sole 
membership in CER and APEC on its commodity trade with China. Equation (7.3) studies the impact of both Australia and 
China’s APEC membership on their bilateral commodity trade. 
Regression 1 uses distance adjusted by Australia’s GDP share. Regression 2 uses distance adjusted by Australia’s import price 
index. 
AFTA, CUSFTA, NAFTA and MERCOSUR take the value of one when they form a regional trade agreement and zero otherwise. 
CER takes the value of one when Australia is a member of CER, and zero otherwise. APEC1 takes the value of one when both 
Australia and China are members of APEC, and zero otherwise. APEC2 takes the value of one when only Australia is a member 
of APEC while China is not, and zero otherwise.  
Equation 7.1 Equation 7.2 Equation 7.3 
Regression 1 Regression 2 Regression 1 Regression 2 Regression 1 Regression 2 Variable 
Coefficient Coefficient Coefficient Coefficient Coefficient Coefficient 
Intercept 5.9876*** 3.8210*** -25.9647*** -5.8958*** -22.2426*** -3.0399*** 
Difference of Australia's GDP -41.555 176.8942*** 2753.6330*** 668.7078*** 2753.6330*** 668.7078*** 
Difference of China's GDP -306.5927*** -377.7952*** -1211.0610*** -425.4052*** -1211.0610*** -425.4052*** 
Difference of Australia's GDP 
per capita 64.1341 -158.8138*** -2787.5300*** -677.7642*** -2787.5300*** -677.7642*** 
Difference of China's GDP per 
capita 297.4889*** 371.1866*** 1268.2660*** 452.9512*** 1268.2660*** 452.9512*** 
Difference of distance 
adjusted by GDP share -4.1493*** __ 24.6972*** __ 24.6972*** __ 
Difference of distance 
adjusted by import price index __ 0.5449*** __ -3.5500*** __ -3.5500*** 
Difference of exchange rate 
between Australian dollar and 
Chinese RMB 0.5462*** 0.6263*** 0.1254*** 0.2504*** 0.1254*** 0.2504*** 
AFTA -0.8457*** -0.8274*** __ __ __ __ 
CUSFTA __ __ __ __ __ __ 
NAFTA -0.7451*** -0.6504*** __ __ __ __ 
MERCOSUR -0.8855*** -0.9416*** __ __ __ __ 
CER __ __ __ __ __ __ 
APEC2 __ __ 3.7221*** 2.8559*** __ __ 
APEC1 __ __ __ __ -3.7221*** -2.8559*** 
R-squared 0.4018 0.3979 0.3588 0.2662 0.3588 0.2662 
Adjusted R-squared 0.4013 0.3974 0.3584 0.2657 0.3584 0.2657 
F-statistic 780.0949 767.5293 835.7853 541.7890 835.7853 541.7890 
Prob(F-statistic) 0 0 0 0 0 0 
Included observations 16 16 16 16 16 16 
Note: *** p <0.01, ** p <0.05, * p <0.10 mean statistically significant at the one, five and ten percent level respectively. 
 
The results indicate that an increase in the share of imports for SITC7643 is partly due to an 
increase in Australia’s total GDP and China’s GDP per capita. The depreciation of the 
Australian dollar and Australia’s sole participation in APEC does not reduce Australia’s 
imports from China. 
 
8.3.1.5 SITC7599 Parts, nes of and accessories for machines of headings 7512 and 752 
 
Australia’s total GDP and China’s GDP per capita are found to be mainly positively related to 
Australia’s imports from China in SITC7599, while China’s total GDP and Australia’s GDP 
per capita are found to be mainly negatively related to Australia’s imports. The coefficients of 
distance are negative and significant when measuring Australia and China’s non-RTA 
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membership using distance adjusted by GDP share, while positive and significant in 
measuring distance adjusted by import price index. Thus the impact of distance on 
Australia’s imports is not clear. The coefficients of the exchange rate are mainly positive and 
significant, except for one negative and significant coefficient is found when measuring 
Australia and China’s non-RTA membership using distance adjusted by GDP share.  
 
Table 8-18: Import results for SITC7599 parts, nes of and accessories for machines of 
headings 7512 and 752 
Equation (7.1) studies the impact of regional trade agreements of AFTA, CUSFTA, NAFTA and MERCOSUR, in which neither 
Australia nor China are members, on Australia’s commodity trade with China. Equation (7.2) studies the effect of Australia’s sole 
membership in CER and APEC on its commodity trade with China. Equation (7.3) studies the impact of both Australia and 
China’s APEC membership on their bilateral commodity trade. 
Regression 1 uses distance adjusted by Australia’s GDP share. Regression 2 uses distance adjusted by Australia’s import price 
index. 
AFTA, CUSFTA, NAFTA and MERCOSUR take the value of one when they form a regional trade agreement and zero otherwise. 
CER takes the value of one when Australia is a member of CER, and zero otherwise. APEC1 takes the value of one when both 
Australia and China are members of APEC, and zero otherwise. APEC2 takes the value of one when only Australia is a member 
of APEC while China is not, and zero otherwise.  
Equation 7.1 Equation 7.2 Equation 7.3 
Regression 1 Regression 2 Regression 1 Regression 2 Regression 1 Regression 2 Variable 
Coefficient Coefficient Coefficient Coefficient Coefficient Coefficient 
Intercept 0.5279* -7.9859*** -10.5698*** -12.9922*** -8.9454*** -11.7974*** 
Difference of Australia's 
GDP -78.4882*** 812.0272*** 975.9245*** 1208.6040*** 975.9245*** 1208.6040*** 
Difference of China's GDP 60.5739*** -237.2709*** -342.6302*** -374.6774*** -342.6302*** -374.6774*** 
Difference of Australia's 
GDP per capita 98.0250*** -806.7531*** -983.1776*** -1213.9250*** -983.1776*** -1213.9250*** 
Difference of China's GDP 
per capita -53.0317*** 252.4952*** 373.3347*** 404.1305*** 373.3347*** 404.1305*** 
Difference of distance 
adjusted by GDP share -11.0840*** __ -0.6331 __ -0.6331 __ 
Difference of distance 
adjusted by import price 
index __ 5.2654*** __ 4.9353*** __ 4.9353*** 
Difference of exchange rate 
between Australian dollar 
and Chinese RMB -1.2361*** 0.2929*** 0.1605*** 0.8680*** 0.1605*** 0.8680*** 
AFTA -0.3962*** -0.2555*** __ __ __ __ 
CUSFTA __ __ __ __ __ __ 
NAFTA -1.2290*** -0.5156*** __ __ __ __ 
MERCOSUR 0.9130*** 0.1548*** __ __ __ __ 
CER __ __ __ __ __ __ 
APEC2 __ __ 1.6244*** 1.1949*** __ __ 
APEC1 __ __ __ __ -1.6244*** -1.1949*** 
R-squared 0.5857 0.6081 0.5210 0.6219 0.5210 0.6219 
Adjusted R-squared 0.5853 0.6078 0.5207 0.6217 0.5207 0.6217 
F-statistic 1641.8910 1802.5480 1624.7400 2457.2170 1624.7400 2457.2170 
Prob(F-statistic) 0 0 0 0 0 0 
Included observations 16 16 16 16 16 16 
Note: *** p <0.01, ** p <0.05, * p <0.10 mean statistically significant at the one, five and ten percent level respectively. 
 
The formation of AFTA and NAFTA is found to negatively impact Australia’s imports from 
China in SITC7599, while the formation of MERCOSUR is found to positively impact 
Australia’s imports. Australia’s sole participation in APEC has positively impacted Australia’s 
imports. However, Australia and China’s joint participation in APEC does not have the 
expected effect of stimulating Australia’s imports from China. 
 
It seems that the increased share of imports for SITC7599 partly comes from the increase in 
Australia’s total GDP and China’s GDP per capita and the formation of MERCOSUR. 
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Australia’s sole membership in APEC does not seem to restrict imports from China for 
Australia. 
 
8.3.1.6 Other four-digit classifications that have an increased share of imports 
 
From the empirical results shown in Tables 8-19 to 8-25, it can be inferred for the following 
four-digit commodity classifications in SITC7 part of the reasons for their increased shares of 
imports. 
 
An increase in the share of imports for SITC7611 (see Table 8-19) partly comes from the 
formation of CUSFTA and joint participation in APEC by Australia and China. The 
devaluation of the Australian dollar and Australia’s sole APEC membership does not obstruct 
Australia’s imports from China.  
 
The increased share of imports for SITC7622 (see Table 8-20) is partly due to an increase in 
China’s total GDP, Australia’s GDP per capita and the formation of MERCOSUR. The 
exchange rate changes, the formation of CUSFTA and NAFTA and Australia’s sole 
participation in CER and APEC have a negative impact on Australia’s imports. Furthermore, 
Australia and China’s joint membership in APEC does not tend to stimulate Australia’s 
imports from China. 
 
An increase in China’s total GDP and Australia’s GDP per capita, the formation of AFTA and 
MERCOSUR are part of the reason that Australia increases its share of imports for 
SITC7628 (see Table 8-21). However, the depreciation of the Australian dollar, the formation 
of CUSFTA and NAFTA, Australia’s sole membership in APEC and Australia and China’s 
joint participation in APEC have negatively impacted Australia’s imports from China. 
 
An increase in the share of Australian imports for SITC7641 (see Table 8-22) is partly due to 
the increase in Australia’s total GDP and China’s GDP per capita. Australia’s sole 
membership in APEC does not seem to hinder Australia’s imports from China. On the other 
hand, the devaluation of the Australian dollar, the formation of AFTA and Australia and 
China’s joint participation in APEC have a negative impact on Australia’s imports. 
 
The increase in Australia’s total GDP and China’s GDP per capita, the formation of AFTA 
and CUSFTA and Australia and China’s joint membership in APEC are part of the reason 
that Australia’s share of imports increases in SITC7757 (see Table 8-23). Australia’s sole 
membership in APEC does not hinder Australia’s imports from China. However, the 
depreciation of the Australian dollar has negatively impacted Australia’s imports. 
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The increase in the share of imports for SITC7758 (see Table 8-24) partly comes from the 
formation of NAFTA. In addition, the devaluation of the Australian dollar and Australia’s sole 
membership in APEC do not seem to impede Australia’s imports from China. However, the 
formation of AFTA, CUSFTA and MERCOSUR has negatively impacted Australia’s imports 
from China. Australia’s participation in CER has also negatively impacted Australia’s imports. 
Contrary to expectation, the joint participation in APEC by Australia and China does not 
stimulate Australia’s imports. 
 
Table 8-19: Import results for SITC7611 television receivers, colour 
Equation (7.1) studies the impact of regional trade agreements of AFTA, CUSFTA, NAFTA and MERCOSUR, in which neither 
Australia nor China are members, on Australia’s commodity trade with China. Equation (7.2) studies the effect of Australia’s sole 
membership in CER and APEC on its commodity trade with China. Equation (7.3) studies the impact of both Australia and 
China’s APEC membership on their bilateral commodity trade. 
Regression 1 uses distance adjusted by Australia’s GDP share. Regression 2 uses distance adjusted by Australia’s import price 
index. 
AFTA, CUSFTA, NAFTA and MERCOSUR take the value of one when they form a regional trade agreement and zero otherwise. 
CER takes the value of one when Australia is a member of CER, and zero otherwise. APEC1 takes the value of one when both 
Australia and China are members of APEC, and zero otherwise. APEC2 takes the value of one when only Australia is a member 
of APEC while China is not, and zero otherwise.  
Equation 7.1 Equation 7.2 Equation 7.3 
Regression 1 Regression 2 Regression 1 Regression 2 Regression 1 Regression 2 Variable 
Coefficient Coefficient Coefficient Coefficient Coefficient Coefficient 
Intercept 26.9523*** -33.3005*** 17.7479*** -12.9447*** 39.7802*** 18.4270*** 
Difference of Australia's 
GDP -2248.6900*** 3464.5770*** -2026.6770*** 1249.7090*** -4297.7320*** -2042.8740*** 
Difference of China's 
GDP 333.8543*** -1554.3490*** 726.4621*** -658.8809*** 1730.9360*** 914.5401*** 
Difference of Australia's 
GDP per capita 2400.1340*** -3416.8230*** 2086.1440*** -1247.9790*** 4380.0700*** 2068.3950*** 
Difference of China's 
GDP per capita -369.2808*** 1575.6500*** -732.6263*** 707.9360*** -1786.3770*** -953.0728*** 
Difference of distance 
adjusted by GDP share -88.5421*** __ -59.4724*** __ -73.8190*** __ 
Difference of distance 
adjusted by import price 
index __ 24.6811*** __ 2.1453*** __ 8.2313*** 
Difference of exchange 
rate between Australian 
dollar and Chinese 
RMB -0.0729* 6.1420*** 2.2027*** 1.7439*** 2.2261*** 2.1857*** 
AFTA -3.4689*** -2.7634*** __ __ __ __ 
CUSFTA 3.0950*** 7.7734*** __ __ __ __ 
NAFTA -2.7931*** 0.8055*** __ __ __ __ 
MERCOSUR -0.1467*** -3.4282*** __ __ __ __ 
CER __ __ __ __ __ __ 
APEC2 __ __ 3.2363*** 5.7792*** __ __ 
APEC1 __ __ __ __ -0.0422 0.9017*** 
R-squared 0.9517 0.7665 0.5760 0.4182 0.5304 0.2554 
Adjusted R-squared 0.9517 0.7662 0.5758 0.4178 0.5301 0.2549 
F-statistic 21888.3400 3645.1860 2156.4550 1140.8140 1792.7410 544.4022 
Prob(F-statistic) 0 0 0 0 0 0 
Included observations 17 17 17 17 17 17 
Note: *** p <0.01, ** p <0.05, * p <0.10 mean statistically significant at the one, five and ten percent level respectively. 
 
The share of import increase for SITC7852 (see Table 8-25) is partly due to the increase in 
China’s total GDP and Australia’s GDP per capita and the formation of CUSFTA and NAFTA. 
The devaluation of the Australian dollar and Australia’s sole membership in CER do not 
negatively impact Australia’s imports. However, the formation of AFTA and MERCOSUR has 
a negative impact on Australia’s imports. Australia’s sole membership in APEC does hinder 
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Australia’s imports from China. Furthermore, Australia and China’s participation in APEC has 
a negative impact on Australia’s imports from China, which is contrary to expectation. 
 
Table 8-20: Import results for SITC7622 portable radio receivers 
Equation (7.1) studies the impact of regional trade agreements of AFTA, CUSFTA, NAFTA and MERCOSUR, in which neither 
Australia nor China are members, on Australia’s commodity trade with China. Equation (7.2) studies the effect of Australia’s sole 
membership in CER and APEC on its commodity trade with China. Equation (7.3) studies the impact of both Australia and 
China’s APEC membership on their bilateral commodity trade. 
Regression 1 uses distance adjusted by Australia’s GDP share. Regression 2 uses distance adjusted by Australia’s import price 
index. 
AFTA, CUSFTA, NAFTA and MERCOSUR take the value of one when they form a regional trade agreement and zero otherwise. 
CER takes the value of one when Australia is a member of CER, and zero otherwise. APEC1 takes the value of one when both 
Australia and China are members of APEC, and zero otherwise. APEC2 takes the value of one when only Australia is a member 
of APEC while China is not, and zero otherwise.  
Equation 7.1 Equation 7.2 Equation 7.3 
Regression 1 Regression 2 Regression 1 Regression 2 Regression 1 Regression 2 Variable 
Coefficient Coefficient Coefficient Coefficient Coefficient Coefficient 
Intercept 10.7466*** 9.0840*** 12.0626*** 9.9455*** 6.8882*** 7.8188*** 
Difference of Australia's GDP -591.5134*** -547.5552*** -1174.2520*** -964.7411*** -626.3726*** -750.3030*** 
Difference of China's GDP -14.9974 28.7000** 545.3528*** 456.5501*** 236.6925*** 282.2531*** 
Difference of Australia's GDP 
per capita 638.5946*** 575.4747*** 1218.1230*** 992.5111*** 656.5726*** 772.0578*** 
Difference of China's GDP 
per capita -13.2385 -49.3985*** -579.1422*** -485.4103*** -254.2591*** -297.5408*** 
Difference of distance 
adjusted by GDP share -22.1845*** __ -17.9546*** __ -9.8927*** __ 
Difference of distance 
adjusted by import price index __ 2.8306*** __ 2.6278*** __ 5.0468*** 
Difference of exchange rate 
between Australian dollar and 
Chinese RMB -3.5734*** -2.6847*** -2.7032*** -2.1823*** -2.0632*** -0.9565*** 
AFTA 0.2964*** -0.1073*** __ __ __ __ 
CUSFTA -1.0637*** -0.8884*** __ __ __ __ 
NAFTA -2.0889*** -1.3517*** __ __ __ __ 
MERCOSUR 0.4147*** 0.4527*** __ __ __ __ 
CER __ __ -0.8712*** -0.6359*** __ __ 
APEC2 __ __ -1.6492*** -1.5836*** __ __ 
APEC1 __ __ __ __ -0.5918*** -0.5038*** 
R-squared 0.6215 0.6162 0.6579 0.6575 0.3914 0.4887 
Adjusted R-squared 0.6212 0.6160 0.6578 0.6574 0.3911 0.4884 
F-statistic 2682.6480 2623.7770 3929.0590 3921.6220 1501.2090 2231.0860 
Prob(F-statistic) 0 0 0 0 0 0 
Included observations 25 25 25 25 25 25 
Note: *** p <0.01, ** p <0.05, * p <0.10 mean statistically significant at the one, five and ten percent level respectively. 
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Table 8-21: Import results for SITC7628 other radio receivers 
Equation (7.1) studies the impact of regional trade agreements of AFTA, CUSFTA, NAFTA and MERCOSUR, in which neither 
Australia nor China are members, on Australia’s commodity trade with China. Equation (7.2) studies the effect of Australia’s sole 
membership in CER and APEC on its commodity trade with China. Equation (7.3) studies the impact of both Australia and 
China’s APEC membership on their bilateral commodity trade. 
Regression 1 uses distance adjusted by Australia’s GDP share. Regression 2 uses distance adjusted by Australia’s import price 
index. 
AFTA, CUSFTA, NAFTA and MERCOSUR take the value of one when they form a regional trade agreement and zero otherwise. 
CER takes the value of one when Australia is a member of CER, and zero otherwise. APEC1 takes the value of one when both 
Australia and China are members of APEC, and zero otherwise. APEC2 takes the value of one when only Australia is a member 
of APEC while China is not, and zero otherwise.  
Equation 7.1 Equation 7.2 Equation 7.3 
Regression 1 Regression 2 Regression 1 Regression 2 Regression 1 Regression 2 Variable 
Coefficient Coefficient Coefficient Coefficient Coefficient Coefficient 
Intercept 4.0438*** 2.1730*** 1.6923*** 1.1137*** 1.1224*** 1.6443*** 
Difference of Australia's GDP -206.1968*** -19.3233 -224.8303*** -157.8455*** -58.8330*** -104.1410*** 
Difference of China's GDP -8.3596 -70.5535*** 155.3183*** 122.1206*** 12.2615** 22.8343*** 
Difference of Australia's GDP 
per capita 233.3084*** 29.5969** 237.2976*** 163.2718*** 65.1465*** 106.3818*** 
Difference of China's GDP per 
capita -2.4118 65.0395*** -160.1627*** -124.9014*** -11.1860* -21.6431*** 
Difference of distance adjusted 
by GDP share -17.3693*** __ -10.7592*** __ -7.0849*** __ 
Difference of distance adjusted 
by import price index __ 2.5622*** __ 3.9419*** __ 3.7277*** 
Difference of exchange rate 
between Australian dollar and 
Chinese RMB -2.1973*** -0.9106*** -0.6652*** 0.2398*** -0.4927*** 0.3825*** 
AFTA 0.3651*** 0.0502** __ __ __ __ 
CUSFTA -0.4604*** -0.4488*** __ __ __ __ 
NAFTA -1.7596*** -0.9489*** __ __ __ __ 
MERCOSUR 0.7180*** 0.2722*** __ __ __ __ 
CER __ __ __ __ __ __ 
APEC2 __ __ -0.2312*** -0.1411*** __ __ 
APEC1 __ __ __ __ -0.5657*** -0.5924*** 
R-squared 0.5694 0.5079 0.3149 0.3717 0.3775 0.4472 
Adjusted R-squared 0.5691 0.5076 0.3146 0.3714 0.3772 0.4470 
F-statistic 1901.0450 1484.0830 944.3207 1215.2010 1245.5270 1662.0080 
Prob(F-statistic) 0 0 0 0 0 0 
Included observations 22 22 22 22 22 22 
Note: *** p <0.01, ** p <0.05, * p <0.10 mean statistically significant at the one, five and ten percent level respectively. 
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Table 8-22: Import results for SITC7641 electrical line telephonic and telegraphic 
apparatus 
Equation (7.1) studies the impact of regional trade agreements of AFTA, CUSFTA, NAFTA and MERCOSUR, in which neither 
Australia nor China are members, on Australia’s commodity trade with China. Equation (7.2) studies the effect of Australia’s sole 
membership in CER and APEC on its commodity trade with China. Equation (7.3) studies the impact of both Australia and 
China’s APEC membership on their bilateral commodity trade. 
Regression 1 uses distance adjusted by Australia’s GDP share. Regression 2 uses distance adjusted by Australia’s import price 
index. 
AFTA, CUSFTA, NAFTA and MERCOSUR take the value of one when they form a regional trade agreement and zero otherwise. 
CER takes the value of one when Australia is a member of CER, and zero otherwise. APEC1 takes the value of one when both 
Australia and China are members of APEC, and zero otherwise. APEC2 takes the value of one when only Australia is a member 
of APEC while China is not, and zero otherwise.  
Equation 7.1 Equation 7.2 Equation 7.3 
Regression 1 Regression 2 Regression 1 Regression 2 Regression 1 Regression 2 Variable 
Coefficient Coefficient Coefficient Coefficient Coefficient Coefficient 
Intercept -0.6929** -16.5608*** -33.4731*** -24.1974*** -15.6324*** -17.3162*** 
Difference of Australia's 
GDP 229.6475*** 1728.9880*** 3387.0090*** 2449.4760*** 1740.1510*** 1806.8840*** 
Difference of China's 
GDP -98.2646*** -595.9436*** -1234.9250*** -861.2053*** -673.8342*** -617.5430*** 
Difference of Australia's 
GDP per capita -201.6852*** -1725.7020*** -3398.5810*** -2453.8750*** -1740.1750*** -1808.8430*** 
Difference of China's 
GDP per capita 106.7490*** 617.0970*** 1287.7440*** 895.8194*** 705.7653*** 640.8902*** 
Difference of distance 
adjusted by GDP share -17.9940*** __ -0.0779 __ -8.2721*** __ 
Difference of distance 
adjusted by import price 
index __ 8.8262*** __ 7.6902*** __ 7.0658*** 
Difference of exchange 
rate between Australian 
dollar and Chinese RMB -2.4187*** 0.1849*** -2.3997*** -0.5844*** -1.5424*** -0.5580*** 
AFTA -0.9094*** -0.6142*** __ __ __ __ 
CUSFTA -1.3858*** 0.1084*** __ __ __ __ 
NAFTA -0.8383*** 0.3771*** __ __ __ __ 
MERCOSUR 0.9918*** -0.3094*** __ __ __ __ 
CER __ __ __ __ __ __ 
APEC2 __ __ 1.8045*** 1.0049*** __ __ 
APEC1 __ __ __ __ -1.5836*** -0.4721*** 
R-squared 0.9258 0.9370 0.8668 0.9382 0.9015 0.9341 
Adjusted R-squared 0.9257 0.9369 0.8668 0.9382 0.9014 0.9341 
F-statistic 14668.0700 17488.5200 10940.9700 25507.7200 15382.2200 23831.3700 
Prob(F-statistic) 0 0 0 0 0 0 
Included observations 18 18 18 18 18 18 
Note: *** p <0.01, ** p <0.05, * p <0.10 mean statistically significant at the one, five and ten percent level respectively. 
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Table 8-23: Import results for SITC7757 domestic electro-mechanical appliances, and 
parts thereof, nes 
Equation (7.1) studies the impact of regional trade agreements of AFTA, CUSFTA, NAFTA and MERCOSUR, in which neither 
Australia nor China are members, on Australia’s commodity trade with China. Equation (7.2) studies the effect of Australia’s sole 
membership in CER and APEC on its commodity trade with China. Equation (7.3) studies the impact of both Australia and 
China’s APEC membership on their bilateral commodity trade. 
Regression 1 uses distance adjusted by Australia’s GDP share. Regression 2 uses distance adjusted by Australia’s import price 
index. 
AFTA, CUSFTA, NAFTA and MERCOSUR take the value of one when they form a regional trade agreement and zero otherwise. 
CER takes the value of one when Australia is a member of CER, and zero otherwise. APEC1 takes the value of one when both 
Australia and China are members of APEC, and zero otherwise. APEC2 takes the value of one when only Australia is a member 
of APEC while China is not, and zero otherwise.  
Equation 7.1 Equation 7.2 Equation 7.3 
Regression 1 Regression 2 Regression 1 Regression 2 Regression 1 Regression 2 Variable 
Coefficient Coefficient Coefficient Coefficient Coefficient Coefficient 
Intercept -27.1615*** -28.4513*** -32.6790*** -33.2361*** -23.2170*** -22.4281*** 
Difference of Australia's 
GDP 2719.6530*** 2895.7960*** 3368.0390*** 3448.3120*** 2281.5830*** 2165.1130*** 
Difference of China's 
GDP -867.2110*** -928.7653*** -1261.7650*** -1299.8920*** -666.3166*** -591.8716*** 
Difference of Australia's 
GDP per capita -2720.4050*** -2922.8690*** -3390.7030*** -3477.5310*** -2290.6820*** -2179.7540*** 
Difference of China's 
GDP per capita 884.2021*** 946.2832*** 1312.5290*** 1350.8580*** 680.5564*** 600.3920*** 
Difference of distance 
adjusted by GDP share -23.1670*** __ -9.2614*** __ -14.2044*** __ 
Difference of distance 
adjusted by import price 
index __ 8.8901*** __ 1.7914*** __ 7.2053*** 
Difference of exchange 
rate between Australian 
dollar and Chinese RMB -3.5796*** 0.8198*** -1.6322*** -1.3030*** -2.4136*** -0.9451*** 
AFTA 1.4520*** 1.2792*** __ __ __ __ 
CUSFTA 0.7027*** 0.7535*** __ __ __ __ 
NAFTA -1.6024*** 0.4876*** __ __ __ __ 
MERCOSUR 0.5176*** -1.3160*** __ __ __ __ 
CER __ __ __ __ __ __ 
APEC2 __ __ 2.2455*** 2.1938*** __ __ 
APEC1 __ __ __ __ 1.0560*** 1.5307*** 
R-squared 0.7768 0.7788 0.7187 0.7157 0.6815 0.7064 
Adjusted R-squared 0.7766 0.7787 0.7186 0.7156 0.6813 0.7062 
F-statistic 4548.4980 4601.9380 4771.7780 4701.5950 3995.9850 4492.9540 
Prob(F-statistic) 0 0 0 0 0 0 
Included observations 20 20 20 20 20 20 
Note: *** p <0.01, ** p <0.05, * p <0.10 mean statistically significant at the one, five and ten percent level respectively. 
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Table 8-24: Import results for SITC7758 electro-thermic appliances, nes 
Equation (7.1) studies the impact of regional trade agreements of AFTA, CUSFTA, NAFTA and MERCOSUR, in which neither 
Australia nor China are members, on Australia’s commodity trade with China. Equation (7.2) studies the effect of Australia’s sole 
membership in CER and APEC on its commodity trade with China. Equation (7.3) studies the impact of both Australia and 
China’s APEC membership on their bilateral commodity trade. 
Regression 1 uses distance adjusted by Australia’s GDP share. Regression 2 uses distance adjusted by Australia’s import price 
index. 
AFTA, CUSFTA, NAFTA and MERCOSUR take the value of one when they form a regional trade agreement and zero otherwise. 
CER takes the value of one when Australia is a member of CER, and zero otherwise. APEC1 takes the value of one when both 
Australia and China are members of APEC, and zero otherwise. APEC2 takes the value of one when only Australia is a member 
of APEC while China is not, and zero otherwise.  
Equation 7.1 Equation 7.2 Equation 7.3 
Regression 1 Regression 2 Regression 1 Regression 2 Regression 1 Regression 2 Variable 
Coefficient Coefficient Coefficient Coefficient Coefficient Coefficient 
Intercept 1.5596*** 1.5585*** 0.8694*** 0.4305*** 1.9157*** 1.2131*** 
Difference of Australia's GDP 9.1034 38.8377** 76.2526*** 166.4913*** -161.1606*** -52.6717*** 
Difference of China's GDP -49.5672*** -78.6613*** 1.5097 -43.3142*** 75.3967*** 14.1295** 
Difference of Australia's GDP 
per capita -3.963 -48.5564*** -58.1804*** -157.9862*** 162.6102*** 43.6166*** 
Difference of China's GDP per 
capita 46.5081*** 79.6580*** 0.9508 48.5729*** -75.4918*** -11.5655* 
Difference of distance adjusted 
by GDP share -15.5900*** __ -14.6312*** __ -12.9578*** __ 
Difference of distance adjusted 
by import price index __ 7.8413*** __ 5.3762*** __ 3.4081*** 
Difference of exchange rate 
between Australian dollar and 
Chinese RMB 0.7977*** 4.4616*** -0.3841*** 0.8506*** 0.1840*** 0.9852*** 
AFTA -0.2625*** -0.9321*** __ __ __ __ 
CUSFTA -0.1618*** -0.0147 __ __ __ __ 
NAFTA 0.3643*** 2.0247*** __ __ __ __ 
MERCOSUR -0.8551*** -2.1677*** __ __ __ __ 
CER __ __ -2.1117*** -2.4516*** __ __ 
APEC2 __ __ 0.7043*** 0.8270*** __ __ 
APEC1 __ __ __ __ -0.3868*** -0.5057*** 
R-squared 0.3338 0.4518 0.5613 0.6315 0.3131 0.3264 
Adjusted R-squared 0.3333 0.4514 0.5611 0.6313 0.3128 0.3261 
F-statistic 753.0277 1238.8240 2404.6540 3219.7490 978.9757 1040.9050 
Prob(F-statistic) 0 0 0 0 0 0 
Included observations 23 23 23 23 23 23 
Note: *** p <0.01, ** p <0.05, * p <0.10 mean statistically significant at the one, five and ten percent level respectively. 
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Table 8-25: Import results for SITC7852 cycles, not motorized 
Equation (7.1) studies the impact of regional trade agreements of AFTA, CUSFTA, NAFTA and MERCOSUR, in which neither 
Australia nor China are members, on Australia’s commodity trade with China. Equation (7.2) studies the effect of Australia’s sole 
membership in CER and APEC on its commodity trade with China. Equation (7.3) studies the impact of both Australia and 
China’s APEC membership on their bilateral commodity trade. 
Regression 1 uses distance adjusted by Australia’s GDP share. Regression 2 uses distance adjusted by Australia’s import price 
index. 
AFTA, CUSFTA, NAFTA and MERCOSUR take the value of one when they form a regional trade agreement and zero otherwise. 
CER takes the value of one when Australia is a member of CER, and zero otherwise. APEC1 takes the value of one when both 
Australia and China are members of APEC, and zero otherwise. APEC2 takes the value of one when only Australia is a member 
of APEC while China is not, and zero otherwise.  
Equation 7.1 Equation 7.2 Equation 7.3 
Regression 1 Regression 2 Regression 1 Regression 2 Regression 1 Regression 2 Variable 
Coefficient Coefficient Coefficient Coefficient Coefficient Coefficient 
Intercept 2.0093*** 2.8413*** 7.6714*** 8.8736*** 4.6908*** 3.0732*** 
Difference of Australia's GDP -138.3189*** -393.5418*** -1197.4930*** -1391.7710*** -608.2436*** -423.8050*** 
Difference of China's GDP -92.0318*** 78.8950*** 627.5081*** 695.3809*** 258.3342*** 173.4859*** 
Difference of Australia's GDP 
per capita 185.0976*** 428.9878*** 1229.9740*** 1407.2190*** 648.1548*** 451.7960*** 
Difference of China's GDP per 
capita 107.1737*** -58.9603*** -640.1997*** -705.7336*** -254.1979*** -165.0512*** 
Difference of distance 
adjusted by GDP share -11.9770*** __ -16.1941*** __ -14.5277*** __ 
Difference of distance 
adjusted by import price index __ 4.2072*** __ 6.7962*** __ 2.1120*** 
Difference of exchange rate 
between Australian dollar and 
Chinese RMB 2.4755*** 3.8891*** 1.6862*** 3.3601*** 1.2833*** 1.6256*** 
AFTA -2.9370*** -3.3288*** __ __ __ __ 
CUSFTA 1.1507*** 1.4048*** __ __ __ __ 
NAFTA 0.8370*** 1.6258*** __ __ __ __ 
MERCOSUR -0.7534*** -0.7650*** __ __ __ __ 
CER __ __ 1.8764*** 2.5049*** __ __ 
APEC2 __ __ -0.8335*** -0.8095*** __ __ 
APEC1 __ __ __ __ -0.6342*** -0.6669*** 
R-squared 0.4168 0.4448 0.4384 0.5172 0.3217 0.3234 
Adjusted R-squared 0.4165 0.4444 0.4381 0.5170 0.3214 0.3232 
F-statistic 1167.8920 1308.9390 1594.3620 2188.3470 1107.0240 1116.1000 
Prob(F-statistic) 0 0 0 0 0 0 
Included observations 25 25 25 25 25 25 
Note: *** p <0.01, ** p <0.05, * p <0.10 mean statistically significant at the one, five and ten percent level respectively. 
 
8.3.2 Results for sub-classifications of SITC8, miscellaneous 
manufactured articles 
 
Commodities in SITC8 imported from China to Australia used to increase their shares of 
imports in the 1980s, while decreased their shares of imports from the mid 1990s. The 
commodities under SITC84, SITC8510 and SITC8942 are major ones that cause this 
decrease. 
 
8.3.2.1 SITC84 Articles of apparel and clothing accessories 
 
In most sub-classifications of SITC84 reported in this section (see Table 8-26 to Table 8-40), 
Australia’s total GDP and China’s GDP per capita have a mainly positive impact on 
Australia’s imports from China, except for a negative impact on the commodities from 
SITC8421, SITC8431 and SITC8463. The formation of MERCOSUR has a mainly positive 
impact on Australia’s imports, except for a negative impact for SITC8431 and no impact for 
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SITC8423. The formation of AFTA has a mainly positive impact, except for no impact on the 
commodities from SITC8429, SITC8431 and SITC8481, and negative impact for SITC8439, 
SITC8452, SITC8459 and SITC8463. Australia’s sole APEC membership positively impacts 
Australia’s imports from China, except for SITC8421, SITC8431 and SITC8463. Australia 
and China’s joint participation in APEC has a positive impact on the commodities from 
SITC8429, SITC8441, SITC8451, SITC8452, SITC8459 and SITC8462. The formation of 
CUSFTA also has a positive impact on Australia’s imports from China in some sub-
classifications of SITC84, including SITC8429, SITC8441, SITC8451, SITC8452, SITC8459 
and SITC8462. Australia’s CER membership does not hinder its imports from China only in 
SITC8429 and SITC8463. Furthermore, an increase in adjusted distance between Australian 
and China does not seem to decrease Australia’s imports from China mainly in SITC8421, 
SITC8431, SITC8435, SITC8439, SITC8441, SITC8451, SITC8452 and SITC8459. 
 
However, in most sub-classifications of SITC84, China’s total GDP, Australia’s GDP per 
capita, the devaluation of the Australian dollar, the formation of NAFTA and Australia’s CER 
membership have a negative and significant impact on Australia’s imports from China. They 
are major reasons that the share of imports for SITC84 decreased throughout the 1990s. 
Moreover, Australia’s imports from China tend to decrease because of an increase in 
adjusted distance only for SITC8463. The formation of AFTA has a further negative impact 
on SITC8439, SITC8452, SITC8459 and SITC8463. The formation of CUSFTA is negatively 
related to Australia’s imports from China in SITC8421, SITC8423, SITC8431, SITC8435, 
SITC8463, SITC8471 and SITC8484. Australia and China’s joint participation in APEC does 
not seem to stimulate Australia’s imports from China in SITC8421, SITC8423, SITC8463, 
SITC8471, SITC8481 and SITC8484. 
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Table 8-26: Import results for SITC8421 overcoats and other coats 
Equation (7.1) studies the impact of regional trade agreements of AFTA, CUSFTA, NAFTA and MERCOSUR, in which neither 
Australia nor China are members, on Australia’s commodity trade with China. Equation (7.2) studies the effect of Australia’s sole 
membership in CER and APEC on its commodity trade with China. Equation (7.3) studies the impact of both Australia and 
China’s APEC membership on their bilateral commodity trade. 
Regression 1 uses distance adjusted by Australia’s GDP share. Regression 2 uses distance adjusted by Australia’s import price 
index. 
AFTA, CUSFTA, NAFTA and MERCOSUR take the value of one when they form a regional trade agreement and zero otherwise. 
CER takes the value of one when Australia is a member of CER, and zero otherwise. APEC1 takes the value of one when both 
Australia and China are members of APEC, and zero otherwise. APEC2 takes the value of one when only Australia is a member 
of APEC while China is not, and zero otherwise.  
Equation 7.1 Equation 7.2 Equation 7.3 
Regression 1 Regression 2 Regression 1 Regression 2 Regression 1 Regression 2 Variable 
Coefficient Coefficient Coefficient Coefficient Coefficient Coefficient 
Intercept 17.1168*** 23.0560*** 11.6244*** 19.4640*** 12.1574*** 20.3107*** 
Difference of Australia's 
GDP -1858.6290*** -2464.7810*** -1124.1230*** -2001.8900*** -1011.2190*** -1976.1910*** 
Difference of China's 
GDP 744.5442*** 959.7136*** 378.1340*** 730.5881*** 199.5170*** 620.7451*** 
Difference of Australia's 
GDP per capita 1836.3710*** 2470.6830*** 1106.5560*** 2008.5100*** 986.8821*** 1981.6130*** 
Difference of China's 
GDP per capita -760.6962*** -986.2977*** -387.5854*** -751.3364*** -203.8853*** -637.3628*** 
Difference of distance 
adjusted by GDP share 34.8049*** __ 30.7598*** __ 37.0604*** __ 
Difference of distance 
adjusted by import price 
index __ 0.7181*** __ 1.4900*** __ 1.7632*** 
Difference of exchange 
rate between Australian 
dollar and Chinese RMB -2.3900*** -1.9861*** -0.4020*** 0.3356*** -0.3060*** 0.5518*** 
AFTA 0.8101*** 1.1084*** __ __ __ __ 
CUSFTA -0.9520*** -0.9200*** __ __ __ __ 
NAFTA -1.4606*** -1.8646*** __ __ __ __ 
MERCOSUR 2.1496*** 2.0281*** __ __ __ __ 
CER __ __ -0.3481*** -0.1876*** __ __ 
APEC2 __ __ -0.0890** -0.2491*** __ __ 
APEC1 __ __ __ __ -1.0377*** -0.7358*** 
R-squared 0.5371 0.4544 0.4168 0.3485 0.4684 0.3743 
Adjusted R-squared 0.5368 0.4541 0.4165 0.3482 0.4682 0.3741 
F-statistic 1895.6370 1360.9260 1459.8600 1092.8330 2057.3450 1396.7620 
Prob(F-statistic) 0 0 0 0 0 0 
Included observations 25 25 25 25 25 25 
Note: *** p <0.01, ** p <0.05, * p <0.10 mean statistically significant at the one, five and ten percent level respectively. 
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Table 8-27: Import results for SITC8423 trousers, breeches and the like 
Equation (7.1) studies the impact of regional trade agreements of AFTA, CUSFTA, NAFTA and MERCOSUR, in which neither 
Australia nor China are members, on Australia’s commodity trade with China. Equation (7.2) studies the effect of Australia’s sole 
membership in CER and APEC on its commodity trade with China. Equation (7.3) studies the impact of both Australia and 
China’s APEC membership on their bilateral commodity trade. 
Regression 1 uses distance adjusted by Australia’s GDP share. Regression 2 uses distance adjusted by Australia’s import price 
index. 
AFTA, CUSFTA, NAFTA and MERCOSUR take the value of one when they form a regional trade agreement and zero otherwise. 
CER takes the value of one when Australia is a member of CER, and zero otherwise. APEC1 takes the value of one when both 
Australia and China are members of APEC, and zero otherwise. APEC2 takes the value of one when only Australia is a member 
of APEC while China is not, and zero otherwise.  
Equation 7.1 Equation 7.2 Equation 7.3 
Regression 1 Regression 2 Regression 1 Regression 2 Regression 1 Regression 2 Variable 
Coefficient Coefficient Coefficient Coefficient Coefficient Coefficient 
Intercept -2.6315*** -2.0044*** -5.0490*** -4.5540*** -3.1165*** -2.2319*** 
Difference of Australia's GDP 358.7101*** 208.2258*** 612.4345*** 544.1109*** 380.6161*** 270.3197*** 
Difference of China's GDP -145.6299*** -51.4209*** -248.9617*** -223.7183*** -151.2730*** -106.5975*** 
Difference of Australia's GDP 
per capita -362.7460*** -217.0461*** -615.2430*** -549.8755*** -386.8646*** -278.1539*** 
Difference of China's GDP per 
capita 145.7326*** 53.5979*** 258.4564*** 233.3797*** 154.8104*** 110.3009*** 
Difference of distance adjusted 
by GDP share -4.8827*** __ -2.5775*** __ -1.7210*** __ 
Difference of distance adjusted 
by import price index __ 2.1611*** __ 1.5137*** __ 2.1613*** 
Difference of exchange rate 
between Australian dollar and 
Chinese RMB -0.9593*** -0.2275*** -0.8141*** -0.4302*** -0.7219*** -0.2187*** 
AFTA 0.4243*** 0.2356*** __ __ __ __ 
CUSFTA -0.2705*** -0.1404*** __ __ __ __ 
NAFTA -0.3289*** 0.0577*** __ __ __ __ 
MERCOSUR -0.001 -0.0111 __ __ __ __ 
CER __ __ -0.6710*** -0.5303*** __ __ 
APEC2 __ __ 0.4726*** 0.4730*** __ __ 
APEC1 __ __ __ __ -0.1148*** -0.0603*** 
R-squared 0.5402 0.7087 0.7448 0.8341 0.4549 0.6874 
Adjusted R-squared 0.5399 0.7085 0.7447 0.8341 0.4546 0.6872 
F-statistic 1919.5320 3975.0980 5962.1150 10273.2600 1947.9220 5132.8450 
Prob(F-statistic) 0 0 0 0 0 0 
Included observations 25 25 25 25 25 25 
Note: *** p <0.01, ** p <0.05, * p <0.10 mean statistically significant at the one, five and ten percent level respectively. 
 
  
339 
Table 8-28: Import results for SITC8429 other outer garments 
Equation (7.1) studies the impact of regional trade agreements of AFTA, CUSFTA, NAFTA and MERCOSUR, in which neither 
Australia nor China are members, on Australia’s commodity trade with China. Equation (7.2) studies the effect of Australia’s sole 
membership in CER and APEC on its commodity trade with China. Equation (7.3) studies the impact of both Australia and 
China’s APEC membership on their bilateral commodity trade. 
Regression 1 uses distance adjusted by Australia’s GDP share. Regression 2 uses distance adjusted by Australia’s import price 
index. 
AFTA, CUSFTA, NAFTA and MERCOSUR take the value of one when they form a regional trade agreement and zero otherwise. 
CER takes the value of one when Australia is a member of CER, and zero otherwise. APEC1 takes the value of one when both 
Australia and China are members of APEC, and zero otherwise. APEC2 takes the value of one when only Australia is a member 
of APEC while China is not, and zero otherwise.  
Equation 7.1 Equation 7.2 Equation 7.3 
Regression 1 Regression 2 Regression 1 Regression 2 Regression 1 Regression 2 Variable 
Coefficient Coefficient Coefficient Coefficient Coefficient Coefficient 
Intercept -5.1452*** -4.3039*** -5.2476*** -3.1371*** -4.5612*** -3.8089*** 
Difference of Australia's GDP 603.8060*** 392.8038*** 592.6644*** 327.1587*** 460.5634*** 363.9138*** 
Difference of China's GDP -244.1684*** -110.2456*** -227.1399*** -125.4917*** -124.0732*** -86.6008*** 
Difference of Australia's GDP 
per capita -595.5273*** -391.7612*** -590.9511*** -329.0870*** -456.4142*** -363.5617*** 
Difference of China's GDP per 
capita 243.6914*** 112.8860*** 228.8682*** 126.1716*** 121.5498*** 84.9789*** 
Difference of distance adjusted 
by GDP share -7.4522*** __ -1.9547*** __ -4.3837*** __ 
Difference of distance adjusted 
by import price index __ 3.1191*** __ 3.6158*** __ 2.8400*** 
Difference of exchange rate 
between Australian dollar and 
Chinese RMB -2.5090*** -1.4547*** -1.7276*** -0.7651*** -1.7879*** -1.1514*** 
AFTA 0.1251*** -0.1513*** __ __ __ __ 
CUSFTA 0.2886*** 0.4765*** __ __ __ __ 
NAFTA -1.0051*** -0.4412*** __ __ __ __ 
MERCOSUR 0.5583*** 0.5451*** __ __ __ __ 
CER __ __ 0.0260** 0.3648*** __ __ 
APEC2 __ __ 0.2675*** 0.2481*** __ __ 
APEC1 __ __ __ __ 0.3472*** 0.4047*** 
R-squared 0.5859 0.7271 0.4750 0.6954 0.4930 0.6516 
Adjusted R-squared 0.5856 0.7269 0.4747 0.6952 0.4928 0.6514 
F-statistic 2311.6510 4353.2140 1847.8800 4662.5470 2270.1160 4365.6820 
Prob(F-statistic) 0 0 0 0 0 0 
Included observations 25 25 25 25 25 25 
Note: *** p <0.01, ** p <0.05, * p <0.10 mean statistically significant at the one, five and ten percent level respectively. 
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Table 8-29: Import results for SITC8431 coats and jackets 
Equation (7.1) studies the impact of regional trade agreements of AFTA, CUSFTA, NAFTA and MERCOSUR, in which neither 
Australia nor China are members, on Australia’s commodity trade with China. Equation (7.2) studies the effect of Australia’s sole 
membership in CER and APEC on its commodity trade with China. Equation (7.3) studies the impact of both Australia and 
China’s APEC membership on their bilateral commodity trade. 
Regression 1 uses distance adjusted by Australia’s GDP share. Regression 2 uses distance adjusted by Australia’s import price 
index. 
AFTA, CUSFTA, NAFTA and MERCOSUR take the value of one when they form a regional trade agreement and zero otherwise. 
CER takes the value of one when Australia is a member of CER, and zero otherwise. APEC1 takes the value of one when both 
Australia and China are members of APEC, and zero otherwise. APEC2 takes the value of one when only Australia is a member 
of APEC while China is not, and zero otherwise.  
Equation 7.1 Equation 7.2 Equation 7.3 
Regression 1 Regression 2 Regression 1 Regression 2 Regression 1 Regression 2 Variable 
Coefficient Coefficient Coefficient Coefficient Coefficient Coefficient 
Intercept 4.2805*** 8.9304*** 3.3233*** 8.5149*** 3.6679*** 9.0650*** 
Difference of Australia's GDP -28.7801 -803.8721*** -181.0604*** -814.7998*** -281.0975*** -938.8726*** 
Difference of China's GDP -186.4711*** 230.4149*** 43.8457*** 289.4015*** 78.8373*** 354.2007*** 
Difference of Australia's GDP 
per capita 33.7883 803.9691*** 185.7404*** 817.2590*** 277.3754*** 938.5271*** 
Difference of China's GDP per 
capita 175.4182*** -238.5992*** -47.9601*** -297.4173*** -85.0771*** -363.4806*** 
Difference of distance adjusted 
by GDP share -2.4885*** __ 1.9838*** __ 5.0659*** __ 
Difference of distance adjusted 
by import price index __ 7.8087*** __ 6.7613*** __ 7.8463*** 
Difference of exchange rate 
between Australian dollar and 
Chinese RMB -0.3239*** 2.3869*** -0.6396*** 1.2212*** -0.2944*** 1.6639*** 
AFTA 0.1746*** -0.3570*** __ __ __ __ 
CUSFTA -0.4732*** -0.0078 __ __ __ __ 
NAFTA -0.5422*** 0.6333*** __ __ __ __ 
MERCOSUR -0.6820*** -0.7675*** __ __ __ __ 
CER __ __ -1.1172*** -0.4800*** __ __ 
APEC2 __ __ -0.0252 -0.0885*** __ __ 
APEC1 __ __ __ __ -0.1917*** 0.0821*** 
R-squared 0.2652 0.7628 0.3978 0.7852 0.1070 0.7346 
Adjusted R-squared 0.2647 0.7626 0.3975 0.7851 0.1066 0.7344 
F-statistic 589.6302 5253.2950 1349.2260 7468.2490 279.6386 6460.6210 
Prob(F-statistic) 0 0 0 0 0 0 
Included observations 25 25 25 25 25 25 
Note: *** p <0.01, ** p <0.05, * p <0.10 mean statistically significant at the one, five and ten percent level respectively. 
 
  
341 
Table 8-30: Import results for SITC8435 blouses 
Equation (7.1) studies the impact of regional trade agreements of AFTA, CUSFTA, NAFTA and MERCOSUR, in which neither 
Australia nor China are members, on Australia’s commodity trade with China. Equation (7.2) studies the effect of Australia’s sole 
membership in CER and APEC on its commodity trade with China. Equation (7.3) studies the impact of both Australia and 
China’s APEC membership on their bilateral commodity trade. 
Regression 1 uses distance adjusted by Australia’s GDP share. Regression 2 uses distance adjusted by Australia’s import price 
index. 
AFTA, CUSFTA, NAFTA and MERCOSUR take the value of one when they form a regional trade agreement and zero otherwise. 
CER takes the value of one when Australia is a member of CER, and zero otherwise. APEC1 takes the value of one when both 
Australia and China are members of APEC, and zero otherwise. APEC2 takes the value of one when only Australia is a member 
of APEC while China is not, and zero otherwise.  
Equation 7.1 Equation 7.2 Equation 7.3 
Regression 1 Regression 2 Regression 1 Regression 2 Regression 1 Regression 2 Variable 
Coefficient Coefficient Coefficient Coefficient Coefficient Coefficient 
Intercept -1.2481*** -0.6748*** -3.6670*** 0.2567** -1.7349*** 1.6291*** 
Difference of Australia's GDP 373.8786*** 229.5167*** 465.3176*** 1.531 231.6016*** -174.6021*** 
Difference of China's GDP -255.0626*** -163.3217*** -196.9033*** -14.8344*** -91.0861*** 81.2376*** 
Difference of Australia's GDP 
per capita -363.9664*** -224.5883*** -466.2526*** 1.1316 -234.7817*** 176.7763*** 
Difference of China's GDP per 
capita 250.5004*** 160.9055*** 203.6276*** 17.5745*** 91.6443*** -83.5834*** 
Difference of distance adjusted 
by GDP share -5.1366*** __ 6.8182*** __ 7.0333*** __ 
Difference of distance adjusted 
by import price index __ 2.1396*** __ 3.4395*** __ 3.5607*** 
Difference of exchange rate 
between Australian dollar and 
Chinese RMB -2.0327*** -1.3097*** -0.4570*** 0.5523*** -0.4066*** 0.5372*** 
AFTA 0.7776*** 0.5878*** __ __ __ __ 
CUSFTA -0.1768*** -0.0479*** __ __ __ __ 
NAFTA -2.2606*** -1.8734*** __ __ __ __ 
MERCOSUR 0.8750*** 0.8660*** __ __ __ __ 
CER __ __ -0.5468*** -0.2188*** __ __ 
APEC2 __ __ 0.4961*** 0.4359*** __ __ 
APEC1 __ __ __ __ -0.0450*** 0.1109*** 
R-squared 0.6108 0.6889 0.1537 0.3695 0.0668 0.3518 
Adjusted R-squared 0.6106 0.6887 0.1533 0.3692 0.0664 0.3516 
F-statistic 2564.6190 3617.9330 370.9667 1197.1540 167.2054 1267.3210 
Prob(F-statistic) 0 0 0 0 0 0 
Included observations 25 25 25 25 25 25 
Note: *** p <0.01, ** p <0.05, * p <0.10 mean statistically significant at the one, five and ten percent level respectively. 
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Table 8-31: Import results for SITC8439 other outer garments of textile fabrics, not 
knitted, crocheted 
Equation (7.1) studies the impact of regional trade agreements of AFTA, CUSFTA, NAFTA and MERCOSUR, in which neither 
Australia nor China are members, on Australia’s commodity trade with China. Equation (7.2) studies the effect of Australia’s sole 
membership in CER and APEC on its commodity trade with China. Equation (7.3) studies the impact of both Australia and 
China’s APEC membership on their bilateral commodity trade. 
Regression 1 uses distance adjusted by Australia’s GDP share. Regression 2 uses distance adjusted by Australia’s import price 
index. 
AFTA, CUSFTA, NAFTA and MERCOSUR take the value of one when they form a regional trade agreement and zero otherwise. 
CER takes the value of one when Australia is a member of CER, and zero otherwise. APEC1 takes the value of one when both 
Australia and China are members of APEC, and zero otherwise. APEC2 takes the value of one when only Australia is a member 
of APEC while China is not, and zero otherwise.  
Equation 7.1 Equation 7.2 Equation 7.3 
Regression 1 Regression 2 Regression 1 Regression 2 Regression 1 Regression 2 Variable 
Coefficient Coefficient Coefficient Coefficient Coefficient Coefficient 
Intercept -4.2551*** -2.4647*** -6.5234*** -4.5775*** -4.8603*** -2.7874*** 
Difference of Australia's GDP 579.2427*** 301.1602*** 791.1928*** 559.1625*** 574.3934*** 323.0270*** 
Difference of China's GDP -261.7760*** -118.0829*** -316.8620*** -226.0973*** -216.9258*** -110.9401*** 
Difference of Australia's GDP 
per capita -585.0404*** -307.0241*** -797.1948*** -564.0790*** -583.5991*** -329.8553*** 
Difference of China's GDP per 
capita 264.3902*** 121.0545*** 326.1965*** 233.5929*** 220.5733*** 113.0844*** 
Difference of distance adjusted 
by GDP share 1.0548*** __ 2.6771*** __ 3.2344*** __ 
Difference of distance adjusted 
by import price index __ 2.5160*** __ 1.9271*** __ 2.5712*** 
Difference of exchange rate 
between Australian dollar and 
Chinese RMB -1.4127*** -0.5311*** -1.0446*** -0.4915*** -0.9428*** -0.2828*** 
AFTA 0.0161 -0.1367*** __ __ __ __ 
CUSFTA -0.0841*** 0.0653*** __ __ __ __ 
NAFTA -0.5840*** -0.2324*** __ __ __ __ 
MERCOSUR 0.3100*** 0.2764*** __ __ __ __ 
CER __ __ -0.6494*** -0.4664*** __ __ 
APEC2 __ __ 0.4130*** 0.3848*** __ __ 
APEC1 __ __ __ __ -0.0427*** 0.0576*** 
R-squared 0.4400 0.6081 0.5691 0.6676 0.3761 0.5913 
Adjusted R-squared 0.4396 0.6079 0.5689 0.6674 0.3759 0.5911 
F-statistic 1283.5850 2535.4330 2698.0590 4102.4470 1407.5340 3377.8290 
Prob(F-statistic) 0 0 0 0 0 0 
Included observations 25 25 25 25 25 25 
Note: *** p <0.01, ** p <0.05, * p <0.10 mean statistically significant at the one, five and ten percent level respectively. 
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Table 8-32: Import results for SITC8441 mens and boys shirts 
Equation (7.1) studies the impact of regional trade agreements of AFTA, CUSFTA, NAFTA and MERCOSUR, in which neither 
Australia nor China are members, on Australia’s commodity trade with China. Equation (7.2) studies the effect of Australia’s sole 
membership in CER and APEC on its commodity trade with China. Equation (7.3) studies the impact of both Australia and 
China’s APEC membership on their bilateral commodity trade. 
Regression 1 uses distance adjusted by Australia’s GDP share. Regression 2 uses distance adjusted by Australia’s import price 
index. 
AFTA, CUSFTA, NAFTA and MERCOSUR take the value of one when they form a regional trade agreement and zero otherwise. 
CER takes the value of one when Australia is a member of CER, and zero otherwise. APEC1 takes the value of one when both 
Australia and China are members of APEC, and zero otherwise. APEC2 takes the value of one when only Australia is a member 
of APEC while China is not, and zero otherwise.  
Equation 7.1 Equation 7.2 Equation 7.3 
Regression 1 Regression 2 Regression 1 Regression 2 Regression 1 Regression 2 Variable 
Coefficient Coefficient Coefficient Coefficient Coefficient Coefficient 
Intercept -4.5616*** -4.5365*** -5.8447*** -3.7473*** -3.9502*** -2.6419*** 
Difference of Australia's GDP 593.0701*** 525.1373*** 652.3091*** 400.3642*** 395.5335*** 235.4134*** 
Difference of China's GDP -273.0367*** -218.0870*** -260.3494*** -162.0923*** -114.6736*** -48.0486*** 
Difference of Australia's GDP 
per capita -590.1070*** -527.9200*** -657.0655*** -404.5996*** -399.6967*** -239.3378*** 
Difference of China's GDP per 
capita 274.9300*** 222.3370*** 270.3703*** 170.2587*** 117.3715*** 50.1896*** 
Difference of distance adjusted 
by GDP share -6.3223*** __ 2.2312*** __ 0.5366** __ 
Difference of distance adjusted 
by import price index __ 1.5794*** __ 2.2825*** __ 2.1391*** 
Difference of exchange rate 
between Australian dollar and 
Chinese RMB -1.8188*** -1.2962*** -0.9872*** -0.3422*** -1.0171*** -0.4930*** 
AFTA 0.4373*** 0.2721*** __ __ __ __ 
CUSFTA 0.1130*** 0.2089*** __ __ __ __ 
NAFTA -1.2616*** -0.9388*** __ __ __ __ 
MERCOSUR 0.3807*** 0.3822*** __ __ __ __ 
CER __ __ -0.3067*** -0.0905*** __ __ 
APEC2 __ __ 0.5561*** 0.5272*** __ __ 
APEC1 __ __ __ __ 0.2109*** 0.2799*** 
R-squared 0.7668 0.8321 0.4323 0.6341 0.3881 0.6068 
Adjusted R-squared 0.7667 0.8320 0.4320 0.6339 0.3879 0.6066 
F-statistic 5372.9480 8096.3720 1555.4740 3539.5870 1480.9150 3602.8280 
Prob(F-statistic) 0 0 0 0 0 0 
Included observations 25 25 25 25 25 25 
Note: *** p <0.01, ** p <0.05, * p <0.10 mean statistically significant at the one, five and ten percent level respectively. 
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Table 8-33: Import results for SITC8451 jerseys, pullovers, slip-overs, cardigans, etc  
Equation (7.1) studies the impact of regional trade agreements of AFTA, CUSFTA, NAFTA and MERCOSUR, in which neither 
Australia nor China are members, on Australia’s commodity trade with China. Equation (7.2) studies the effect of Australia’s sole 
membership in CER and APEC on its commodity trade with China. Equation (7.3) studies the impact of both Australia and 
China’s APEC membership on their bilateral commodity trade. 
Regression 1 uses distance adjusted by Australia’s GDP share. Regression 2 uses distance adjusted by Australia’s import price 
index. 
AFTA, CUSFTA, NAFTA and MERCOSUR take the value of one when they form a regional trade agreement and zero otherwise. 
CER takes the value of one when Australia is a member of CER, and zero otherwise. APEC1 takes the value of one when both 
Australia and China are members of APEC, and zero otherwise. APEC2 takes the value of one when only Australia is a member 
of APEC while China is not, and zero otherwise.  
Equation 7.1 Equation 7.2 Equation 7.3 
Regression 1 Regression 2 Regression 1 Regression 2 Regression 1 Regression 2 Variable 
Coefficient Coefficient Coefficient Coefficient Coefficient Coefficient 
Intercept -6.8169*** -5.1856*** -7.6233*** -4.4373*** -6.9793*** -4.7575*** 
Difference of Australia's GDP 748.5257*** 507.4182*** 814.7407*** 439.9382*** 723.3888*** 455.6578*** 
Difference of China's GDP -288.7832*** -167.9996*** -299.8875*** -152.4631*** -243.1882*** -129.2750*** 
Difference of Australia's GDP 
per capita -749.3233*** -507.1752*** -820.5598*** -442.2140*** -728.4015*** -456.6618*** 
Difference of China's GDP per 
capita 294.8091*** 173.9005*** 308.4228*** 157.6412*** 249.0229*** 133.0450*** 
Difference of distance adjusted 
by GDP share 2.1755*** __ 6.1635*** __ 5.2086*** __ 
Difference of distance adjusted 
by import price index __ 1.9966*** __ 2.5959*** __ 2.1584*** 
Difference of exchange rate 
between Australian dollar and 
Chinese RMB -2.3269*** -1.6214*** -1.4541*** -0.6814*** -1.4830*** -0.8999*** 
AFTA 0.1346*** 0.0266** __ __ __ __ 
CUSFTA 0.1175*** 0.2356*** __ __ __ __ 
NAFTA -1.0219*** -0.7624*** __ __ __ __ 
MERCOSUR 0.7022*** 0.6712*** __ __ __ __ 
CER __ __ -0.0496*** 0.1987*** __ __ 
APEC2 __ __ 0.2029*** 0.1526*** __ __ 
APEC1 __ __ __ __ 0.1193*** 0.2201*** 
R-squared 0.6117 0.7008 0.4899 0.6303 0.4891 0.6093 
Adjusted R-squared 0.6115 0.7006 0.4896 0.6302 0.4888 0.6091 
F-statistic 2573.8070 3826.7890 1961.6840 3482.9510 2234.5310 3640.1590 
Prob(F-statistic) 0 0 0 0 0 0 
Included observations 25 25 25 25 25 25 
Note: *** p <0.01, ** p <0.05, * p <0.10 mean statistically significant at the one, five and ten percent level respectively. 
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Table 8-34: Import results for SITC8452 womens, girls, infants, suits, dresses, etc, 
knitted, crocheted  
Equation (7.1) studies the impact of regional trade agreements of AFTA, CUSFTA, NAFTA and MERCOSUR, in which neither 
Australia nor China are members, on Australia’s commodity trade with China. Equation (7.2) studies the effect of Australia’s sole 
membership in CER and APEC on its commodity trade with China. Equation (7.3) studies the impact of both Australia and 
China’s APEC membership on their bilateral commodity trade. 
Regression 1 uses distance adjusted by Australia’s GDP share. Regression 2 uses distance adjusted by Australia’s import price 
index. 
AFTA, CUSFTA, NAFTA and MERCOSUR take the value of one when they form a regional trade agreement and zero otherwise. 
CER takes the value of one when Australia is a member of CER, and zero otherwise. APEC1 takes the value of one when both 
Australia and China are members of APEC, and zero otherwise. APEC2 takes the value of one when only Australia is a member 
of APEC while China is not, and zero otherwise.  
Equation 7.1 Equation 7.2 Equation 7.3 
Regression 1 Regression 2 Regression 1 Regression 2 Regression 1 Regression 2 Variable 
Coefficient Coefficient Coefficient Coefficient Coefficient Coefficient 
Intercept -26.0000*** -24.2515*** -30.8639*** -27.7219*** -26.2150*** -23.7163*** 
Difference of Australia's 
GDP 2828.6470*** 2547.6980*** 3341.9120*** 2972.8400*** 2765.6240*** 2463.1340*** 
Difference of China's 
GDP -1124.3430*** -976.2674*** -1313.3240*** -1168.0660*** -1023.1780*** -895.3276*** 
Difference of Australia's 
GDP per capita -2831.5620*** -2551.5170*** -3351.0740*** -2978.3190*** -2776.0200*** -2470.2250*** 
Difference of China's 
GDP per capita 1153.3400*** 1005.9570*** 1356.5160*** 1207.9100*** 1050.5570*** 920.7582*** 
Difference of distance 
adjusted by GDP share 0.1038 __ 6.2686*** __ 4.4222*** __ 
Difference of distance 
adjusted by import price 
index __ 2.6830*** __ 2.5001*** __ 2.9198*** 
Difference of exchange 
rate between Australian 
dollar and Chinese RMB -4.7507*** -3.8151*** -3.3535*** -2.6056*** -3.3721*** -2.6139*** 
AFTA -0.0862*** -0.2594*** __ __ __ __ 
CUSFTA 0.3046*** 0.4643*** __ __ __ __ 
NAFTA -1.6778*** -1.2880*** __ __ __ __ 
MERCOSUR 1.2101*** 1.1776*** __ __ __ __ 
CER __ __ -0.9015*** -0.6622*** __ __ 
APEC2 __ __ 1.2806*** 1.2305*** __ __ 
APEC1 __ __ __ __ 0.1637*** 0.2826*** 
R-squared 0.7246 0.7477 0.7105 0.7285 0.6702 0.7033 
Adjusted R-squared 0.7244 0.7476 0.7104 0.7284 0.6701 0.7032 
F-statistic 4298.7150 4843.2850 5013.7310 5482.1060 4744.8710 5533.6240 
Prob(F-statistic) 0 0 0 0 0 0 
Included observations 25 25 25 25 25 25 
Note: *** p <0.01, ** p <0.05, * p <0.10 mean statistically significant at the one, five and ten percent level respectively. 
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Table 8-35: Import results for SITC8459 other, clothing accessories, non-elastic, 
knitted or crocheted  
Equation (7.1) studies the impact of regional trade agreements of AFTA, CUSFTA, NAFTA and MERCOSUR, in which neither 
Australia nor China are members, on Australia’s commodity trade with China. Equation (7.2) studies the effect of Australia’s sole 
membership in CER and APEC on its commodity trade with China. Equation (7.3) studies the impact of both Australia and 
China’s APEC membership on their bilateral commodity trade. 
Regression 1 uses distance adjusted by Australia’s GDP share. Regression 2 uses distance adjusted by Australia’s import price 
index. 
AFTA, CUSFTA, NAFTA and MERCOSUR take the value of one when they form a regional trade agreement and zero otherwise. 
CER takes the value of one when Australia is a member of CER, and zero otherwise. APEC1 takes the value of one when both 
Australia and China are members of APEC, and zero otherwise. APEC2 takes the value of one when only Australia is a member 
of APEC while China is not, and zero otherwise.  
Equation 7.1 Equation 7.2 Equation 7.3 
Regression 1 Regression 2 Regression 1 Regression 2 Regression 1 Regression 2 Variable 
Coefficient Coefficient Coefficient Coefficient Coefficient Coefficient 
Intercept -3.2557*** -2.1271*** -3.8647*** -2.0200*** -2.9453*** -1.6790*** 
Difference of Australia's GDP 474.1583*** 286.8189*** 459.9152*** 238.5836*** 323.4079*** 168.9865*** 
Difference of China's GDP -260.5768*** -160.0443*** -193.0981*** -106.7388*** -111.3534*** -46.7635*** 
Difference of Australia's GDP 
per capita -471.7116*** -285.4932*** -462.0637*** -240.1834*** -325.4104*** -170.2758*** 
Difference of China's GDP per 
capita 264.8211*** 164.9557*** 198.5007*** 110.4926*** 112.8139*** 47.5352*** 
Difference of distance adjusted 
by GDP share -0.5257** __ 2.0535*** __ 1.0944*** __ 
Difference of distance adjusted 
by import price index __ 1.8762*** __ 1.9788*** __ 1.8732*** 
Difference of exchange rate 
between Australian dollar and 
Chinese RMB -1.4478*** -0.7961*** -1.0112*** -0.4507*** -1.0111*** -0.5449*** 
AFTA -0.4057*** -0.5327*** __ __ __ __ 
CUSFTA 0.2905*** 0.4023*** __ __ __ __ 
NAFTA -0.6790*** -0.3976*** __ __ __ __ 
MERCOSUR 0.3540*** 0.3332*** __ __ __ __ 
CER __ __ -0.1956*** -0.0081 __ __ 
APEC2 __ __ 0.2746*** 0.2490*** __ __ 
APEC1 __ __ __ __ 0.1423*** 0.2069*** 
R-squared 0.4140 0.5315 0.2447 0.3775 0.2362 0.3827 
Adjusted R-squared 0.4136 0.5312 0.2443 0.3772 0.2358 0.3824 
F-statistic 1154.1780 1853.6900 661.6517 1238.4970 721.8296 1447.1170 
Prob(F-statistic) 0 0 0 0 0 0 
Included observations 25 25 25 25 25 25 
Note: *** p <0.01, ** p <0.05, * p <0.10 mean statistically significant at the one, five and ten percent level respectively. 
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Table 8-36: Import results for SITC8462 of cotton, not elastic nor rubberized  
Equation (7.1) studies the impact of regional trade agreements of AFTA, CUSFTA, NAFTA and MERCOSUR, in which neither 
Australia nor China are members, on Australia’s commodity trade with China. Equation (7.2) studies the effect of Australia’s sole 
membership in CER and APEC on its commodity trade with China. Equation (7.3) studies the impact of both Australia and 
China’s APEC membership on their bilateral commodity trade. 
Regression 1 uses distance adjusted by Australia’s GDP share. Regression 2 uses distance adjusted by Australia’s import price 
index. 
AFTA, CUSFTA, NAFTA and MERCOSUR take the value of one when they form a regional trade agreement and zero otherwise. 
CER takes the value of one when Australia is a member of CER, and zero otherwise. APEC1 takes the value of one when both 
Australia and China are members of APEC, and zero otherwise. APEC2 takes the value of one when only Australia is a member 
of APEC while China is not, and zero otherwise.  
Equation 7.1 Equation 7.2 Equation 7.3 
Regression 1 Regression 2 Regression 1 Regression 2 Regression 1 Regression 2 Variable 
Coefficient Coefficient Coefficient Coefficient Coefficient Coefficient 
Intercept -4.6093*** -6.3808*** -3.9169*** -4.1875*** -3.1227*** -4.1705*** 
Difference of Australia's GDP 577.6412*** 715.9791*** 430.3914*** 447.7639*** 240.3509*** 360.2506*** 
Difference of China's GDP -252.1461*** -281.2226*** -161.8634*** -171.0345*** -6.5498* -61.4357*** 
Difference of Australia's GDP 
per capita -566.1121*** -716.6593*** -426.9625*** -449.6620*** -234.2551*** -361.5126*** 
Difference of China's GDP per 
capita 252.2864*** 286.0341*** 166.4094*** 176.8521*** 4.9273 62.4846*** 
Difference of distance adjusted 
by GDP share -14.5839*** __ -5.5905*** __ -8.9768*** __ 
Difference of distance adjusted 
by import price index __ 0.8098*** __ 1.3710*** __ 1.2192*** 
Difference of exchange rate 
between Australian dollar and 
Chinese RMB -1.4887*** -1.2708*** -1.0166*** -0.7040*** -1.0513*** -0.8606*** 
AFTA 0.4101*** 0.2129*** __ __ __ __ 
CUSFTA 0.2847*** 0.3374*** __ __ __ __ 
NAFTA -0.9676*** -0.6363*** __ __ __ __ 
MERCOSUR 0.0300** 0.0676*** __ __ __ __ 
CER __ __ -0.0845*** 0.0408*** __ __ 
APEC2 __ __ 0.3298*** 0.3458*** __ __ 
APEC1 __ __ __ __ 0.5418*** 0.5190*** 
R-squared 0.7065 0.6053 0.3741 0.4101 0.5007 0.5033 
Adjusted R-squared 0.7063 0.6051 0.3738 0.4098 0.5005 0.5031 
F-statistic 3933.1860 2506.0070 1220.9800 1419.8970 2340.9550 2365.7420 
Prob(F-statistic) 0 0 0 0 0 0 
Included observations 25 25 25 25 25 25 
Note: *** p <0.01, ** p <0.05, * p <0.10 mean statistically significant at the one, five and ten percent level respectively. 
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Table 8-37: Import results for SITC8463 of synthetic fibres not elastic nor rubberized  
Equation (7.1) studies the impact of regional trade agreements of AFTA, CUSFTA, NAFTA and MERCOSUR, in which neither 
Australia nor China are members, on Australia’s commodity trade with China. Equation (7.2) studies the effect of Australia’s sole 
membership in CER and APEC on its commodity trade with China. Equation (7.3) studies the impact of both Australia and 
China’s APEC membership on their bilateral commodity trade. 
Regression 1 uses distance adjusted by Australia’s GDP share. Regression 2 uses distance adjusted by Australia’s import price 
index. 
AFTA, CUSFTA, NAFTA and MERCOSUR take the value of one when they form a regional trade agreement and zero otherwise. 
CER takes the value of one when Australia is a member of CER, and zero otherwise. APEC1 takes the value of one when both 
Australia and China are members of APEC, and zero otherwise. APEC2 takes the value of one when only Australia is a member 
of APEC while China is not, and zero otherwise.  
Equation 7.1 Equation 7.2 Equation 7.3 
Regression 1 Regression 2 Regression 1 Regression 2 Regression 1 Regression 2 Variable 
Coefficient Coefficient Coefficient Coefficient Coefficient Coefficient 
Intercept 9.3315*** 5.8800*** 11.7170*** 7.9677*** 5.9272*** 3.7061*** 
Difference of Australia's GDP -919.1195*** -449.6332*** -1285.0670*** -852.8962*** -611.9452*** -345.8464*** 
Difference of China's GDP 293.8419*** 71.8904*** 562.6618*** 391.2323*** 224.3068*** 110.1478*** 
Difference of Australia's GDP 
per capita 946.4344*** 471.0997*** 1308.1090*** 868.6725*** 632.4576*** 361.0235*** 
Difference of China's GDP per 
capita -303.2837*** -79.5749*** -588.2345*** -412.2466*** -231.2164*** -114.5811*** 
Difference of distance 
adjusted by GDP share -8.6254*** __ -10.3744*** __ -6.7905*** __ 
Difference of distance 
adjusted by import price index __ -3.2442*** __ -2.0746*** __ -1.6144*** 
Difference of exchange rate 
between Australian dollar and 
Chinese RMB -3.3612*** -4.5300*** -1.6491*** -2.3256*** -1.4432*** -1.9130*** 
AFTA -0.1819*** -0.0567** __ __ __ __ 
CUSFTA -0.2997*** -0.4901*** __ __ __ __ 
NAFTA -1.8349*** -2.1820*** __ __ __ __ 
MERCOSUR 1.8089*** 1.8758*** __ __ __ __ 
CER __ __ 0.5651*** 0.3631*** __ __ 
APEC2 __ __ -1.6434*** -1.5769*** __ __ 
APEC1 __ __ __ __ -0.2378*** -0.3325*** 
R-squared 0.4393 0.4996 0.3527 0.3663 0.2494 0.2645 
Adjusted R-squared 0.4389 0.4993 0.3524 0.3660 0.2491 0.2641 
F-statistic 1279.9250 1631.4270 1113.2030 1180.5370 775.8481 839.3647 
Prob(F-statistic) 0 0 0 0 0 0 
Included observations 25 25 25 25 25 25 
Note: *** p <0.01, ** p <0.05, * p <0.10 mean statistically significant at the one, five and ten percent level respectively. 
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Table 8-38: Import results for SITC8471 clothing accessories, of textile fabrics, not 
knitted or crocheted 
Equation (7.1) studies the impact of regional trade agreements of AFTA, CUSFTA, NAFTA and MERCOSUR, in which neither 
Australia nor China are members, on Australia’s commodity trade with China. Equation (7.2) studies the effect of Australia’s sole 
membership in CER and APEC on its commodity trade with China. Equation (7.3) studies the impact of both Australia and 
China’s APEC membership on their bilateral commodity trade. 
Regression 1 uses distance adjusted by Australia’s GDP share. Regression 2 uses distance adjusted by Australia’s import price 
index. 
AFTA, CUSFTA, NAFTA and MERCOSUR take the value of one when they form a regional trade agreement and zero otherwise. 
CER takes the value of one when Australia is a member of CER, and zero otherwise. APEC1 takes the value of one when both 
Australia and China are members of APEC, and zero otherwise. APEC2 takes the value of one when only Australia is a member 
of APEC while China is not, and zero otherwise.  
Equation 7.1 Equation 7.2 Equation 7.3 
Regression 1 Regression 2 Regression 1 Regression 2 Regression 1 Regression 2 Variable 
Coefficient Coefficient Coefficient Coefficient Coefficient Coefficient 
Intercept -2.1425*** -2.5963*** -4.8181*** -4.8516*** -2.4700*** -2.5657*** 
Difference of Australia's GDP 284.9697*** 263.6003*** 553.3107*** 541.6879*** 313.7753*** 320.4911*** 
Difference of China's GDP -132.9162*** -93.4069*** -237.1257*** -235.0700*** -145.6102*** -151.3974*** 
Difference of Australia's GDP 
per capita -279.4911*** -266.3449*** -550.6225*** -544.4463*** -312.4712*** -323.4973*** 
Difference of China's GDP per 
capita 133.0809*** 96.8542*** 246.0988*** 245.1401*** 148.4443*** 155.6052*** 
Difference of distance adjusted 
by GDP share -9.3567*** __ -5.5180*** __ -5.1589*** __ 
Difference of distance adjusted 
by import price index __ 1.5771*** __ 1.6855*** __ 1.6001*** 
Difference of exchange rate 
between Australian dollar and 
Chinese RMB -1.4304*** -0.9220*** -0.7815*** -0.3826*** -0.8043*** -0.4769*** 
AFTA 0.3099*** 0.1148*** __ __ __ __ 
CUSFTA -0.0948*** 0.0019 __ __ __ __ 
NAFTA -0.7690*** -0.4022*** __ __ __ __ 
MERCOSUR 0.4255*** 0.4369*** __ __ __ __ 
CER __ __ -0.4016*** -0.2467*** __ __ 
APEC2 __ __ 0.6005*** 0.6136*** __ __ 
APEC1 __ __ __ __ -0.1619*** -0.1475*** 
R-squared 0.5982 0.6408 0.5848 0.7088 0.4632 0.6073 
Adjusted R-squared 0.5980 0.6406 0.5846 0.7086 0.4630 0.6072 
F-statistic 2433.0230 2915.0800 2877.5550 4971.0050 2014.5420 3610.8470 
Prob(F-statistic) 0 0 0 0 0 0 
Included observations 25 25 25 25 25 25 
Note: *** p <0.01, ** p <0.05, * p <0.10 mean statistically significant at the one, five and ten percent level respectively. 
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Table 8-39: Import results for SITC8481 articles of apparel, clothing accessories of 
leather 
Equation (7.1) studies the impact of regional trade agreements of AFTA, CUSFTA, NAFTA and MERCOSUR, in which neither 
Australia nor China are members, on Australia’s commodity trade with China. Equation (7.2) studies the effect of Australia’s sole 
membership in CER and APEC on its commodity trade with China. Equation (7.3) studies the impact of both Australia and 
China’s APEC membership on their bilateral commodity trade. 
Regression 1 uses distance adjusted by Australia’s GDP share. Regression 2 uses distance adjusted by Australia’s import price 
index. 
AFTA, CUSFTA, NAFTA and MERCOSUR take the value of one when they form a regional trade agreement and zero otherwise. 
CER takes the value of one when Australia is a member of CER, and zero otherwise. APEC1 takes the value of one when both 
Australia and China are members of APEC, and zero otherwise. APEC2 takes the value of one when only Australia is a member 
of APEC while China is not, and zero otherwise.  
Equation 7.1 Equation 7.2 Equation 7.3 
Regression 1 Regression 2 Regression 1 Regression 2 Regression 1 Regression 2 Variable 
Coefficient Coefficient Coefficient Coefficient Coefficient Coefficient 
Intercept -2.4117*** -2.1515*** -5.6705*** -5.1184*** -2.3986*** -1.9430*** 
Difference of Australia's GDP 347.9516*** 207.7912*** 635.7785*** 551.6433*** 290.3940*** 229.4126*** 
Difference of China's GDP -174.6662*** -71.3327*** -259.7650*** -229.7749*** -122.7884*** -100.5415*** 
Difference of Australia's GDP 
per capita -337.1758*** -205.9717*** -627.7747*** -549.6982*** -284.7124*** -228.1332*** 
Difference of China's GDP per 
capita 174.5139*** 74.8948*** 270.6027*** 241.3406*** 124.7234*** 103.6753*** 
Difference of distance adjusted 
by GDP share -9.7156*** __ -5.6590*** __ -5.1624*** __ 
Difference of distance adjusted 
by import price index __ 2.7706*** __ 2.5625*** __ 2.5803*** 
Difference of exchange rate 
between Australian dollar and 
Chinese RMB -1.4508*** -0.5279*** -1.0444*** -0.4084*** -1.0526*** -0.4880*** 
AFTA 0.1074*** -0.1688*** __ __ __ __ 
CUSFTA -0.0420*** 0.1258*** __ __ __ __ 
NAFTA -0.6272*** -0.0810*** __ __ __ __ 
MERCOSUR 0.1610*** 0.1593*** __ __ __ __ 
CER __ __ -0.6328*** -0.3955*** __ __ 
APEC2 __ __ 0.8365*** 0.8434*** __ __ 
APEC1 __ __ __ __ -0.1998*** -0.1555*** 
R-squared 0.4881 0.6738 0.5975 0.7915 0.4236 0.6711 
Adjusted R-squared 0.4878 0.6736 0.5973 0.7914 0.4233 0.6709 
F-statistic 1558.2260 3375.1150 3032.7540 7756.3920 1715.4980 4763.2810 
Prob(F-statistic) 0 0 0 0 0 0 
Included observations 25 25 25 25 25 25 
Note: *** p <0.01, ** p <0.05, * p <0.10 mean statistically significant at the one, five and ten percent level respectively. 
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Table 8-40: Import results for SITC8484 headgear and fitting thereof, nes 
Equation (7.1) studies the impact of regional trade agreements of AFTA, CUSFTA, NAFTA and MERCOSUR, in which neither 
Australia nor China are members, on Australia’s commodity trade with China. Equation (7.2) studies the effect of Australia’s sole 
membership in CER and APEC on its commodity trade with China. Equation (7.3) studies the impact of both Australia and 
China’s APEC membership on their bilateral commodity trade. 
Regression 1 uses distance adjusted by Australia’s GDP share. Regression 2 uses distance adjusted by Australia’s import price 
index. 
AFTA, CUSFTA, NAFTA and MERCOSUR take the value of one when they form a regional trade agreement and zero otherwise. 
CER takes the value of one when Australia is a member of CER, and zero otherwise. APEC1 takes the value of one when both 
Australia and China are members of APEC, and zero otherwise. APEC2 takes the value of one when only Australia is a member 
of APEC while China is not, and zero otherwise.  
Equation 7.1 Equation 7.2 Equation 7.3 
Regression 1 Regression 2 Regression 1 Regression 2 Regression 1 Regression 2 Variable 
Coefficient Coefficient Coefficient Coefficient Coefficient Coefficient 
Intercept 0.7271*** -0.7330*** -0.8272*** -2.5796*** -0.2734*** -1.4783*** 
Difference of Australia's GDP -44.9425*** 76.2815*** 110.7257*** 300.0054*** 48.1384*** 187.8265*** 
Difference of China's GDP 24.3498*** -5.5731 -24.7148*** -101.8932*** -5.8998* -68.6826*** 
Difference of Australia's GDP 
per capita 54.5885*** -76.0516*** -102.5152*** -299.6076*** -41.9435*** -188.5350*** 
Difference of China's GDP per 
capita -28.4444*** 5.0637 24.5492*** 104.7252*** 4.2821 69.6531*** 
Difference of distance adjusted 
by GDP share -11.3066*** __ -9.3016*** __ -8.4650*** __ 
Difference of distance adjusted 
by import price index __ 0.4936*** __ 0.4289*** __ 0.7647*** 
Difference of exchange rate 
between Australian dollar and 
Chinese RMB -1.9319*** -1.8097*** -1.2107*** -1.1945*** -1.1501*** -1.0634*** 
AFTA 0.2638*** 0.1197*** __ __ __ __ 
CUSFTA -0.1703*** -0.1374*** __ __ __ __ 
NAFTA -0.8354*** -0.5981*** __ __ __ __ 
MERCOSUR 0.6193*** 0.6501*** __ __ __ __ 
CER __ __ -0.2935*** -0.2594*** __ __ 
APEC2 __ __ 0.1137*** 0.1552*** __ __ 
APEC1 __ __ __ __ -0.1017*** -0.1350*** 
R-squared 0.7014 0.6188 0.6284 0.5637 0.5702 0.5393 
Adjusted R-squared 0.7012 0.6186 0.6282 0.5635 0.5701 0.5391 
F-statistic 3837.0540 2652.2670 3454.6730 2638.7060 3097.7990 2733.0110 
Prob(F-statistic) 0 0 0 0 0 0 
Included observations 25 25 25 25 25 25 
Note: *** p <0.01, ** p <0.05, * p <0.10 mean statistically significant at the one, five and ten percent level respectively. 
 
8.3.2.2 SITC8942 Children’s toys, indoor games, etc 
 
The coefficients of Australia and China’s total GDP and GDP per capita are negative and 
positive in different regressions; thus it is difficult to determine the exact impact of these 
variables on changes of Australia’s imports from China in SITC8942. The coefficients of 
distance are negative and significant in the estimations using distance adjusted by GDP 
share, while they are oppositely signed and significant in the estimations using distance 
adjusted by import price index. As the results are not consistent, it is not clear whether an 
increase in adjusted distance tends to decrease Australia’s imports. The coefficients of the 
exchange rate are all negative and significant, indicating that the devaluation of the 
Australian dollar does tend to decrease Australia’s imports from China. 
 
The formation of AFTA and NAFTA has a negative impact on Australia’s imports from China, 
while the formation of CUSFTA and MERCOSUR has a positive impact. Australia’s CER 
membership has a negative impact on Australia’s imports, while its sole membership in 
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APEC does not impede its imports. Contrary to expectation, Australia and China’s 
participation in APEC does not help Australia import more from China. 
 
Table 8-41: Import results for SITC8942 children’s toys, indoor games, etc  
Equation (7.1) studies the impact of regional trade agreements of AFTA, CUSFTA, NAFTA and MERCOSUR, in which neither 
Australia nor China are members, on Australia’s commodity trade with China. Equation (7.2) studies the effect of Australia’s sole 
membership in CER and APEC on its commodity trade with China. Equation (7.3) studies the impact of both Australia and 
China’s APEC membership on their bilateral commodity trade. 
Regression 1 uses distance adjusted by Australia’s GDP share. Regression 2 uses distance adjusted by Australia’s import price 
index. 
AFTA, CUSFTA, NAFTA and MERCOSUR take the value of one when they form a regional trade agreement and zero otherwise. 
CER takes the value of one when Australia is a member of CER, and zero otherwise. APEC1 takes the value of one when both 
Australia and China are members of APEC, and zero otherwise. APEC2 takes the value of one when only Australia is a member 
of APEC while China is not, and zero otherwise.  
Equation 7.1 Equation 7.2 Equation 7.3 
Regression 1 Regression 2 Regression 1 Regression 2 Regression 1 Regression 2 Variable 
Coefficient Coefficient Coefficient Coefficient Coefficient Coefficient 
Intercept 3.1447*** 0.0595 0.8858*** -2.2819*** 2.4644*** -0.3010*** 
Difference of Australia's GDP -308.7462*** 3.5465 -129.1495*** 217.9861*** -250.9707*** 74.7215*** 
Difference of China's GDP 110.3372*** 0.6998 80.2162*** -60.4499*** 103.7220*** -39.4454*** 
Difference of Australia's GDP 
per capita 329.5800*** 2.4268 144.6518*** -214.8737*** 265.7034*** -71.4649*** 
Difference of China's GDP per 
capita -114.5387*** 0.6127 -79.9460*** 65.7985*** -106.2620*** 41.4895*** 
Difference of distance adjusted 
by GDP share -18.3358*** __ -15.0672*** __ -14.2191*** __ 
Difference of distance adjusted 
by import price index __ -0.3107*** __ 0.2267*** __ -0.0323 
Difference of exchange rate 
between Australian dollar and 
Chinese RMB -1.5313*** -1.7205*** -0.5021*** -0.6032*** -0.5544*** -0.7275*** 
AFTA -0.0329*** -0.1945*** __ __ __ __ 
CUSFTA 0.0184*** 0.0055 __ __ __ __ 
NAFTA -1.1224*** -0.8997*** __ __ __ __ 
MERCOSUR 0.8400*** 0.9032*** __ __ __ __ 
CER __ __ -0.1490*** -0.1377*** __ __ 
APEC2 __ __ 0.3823*** 0.4531*** __ __ 
APEC1 __ __ __ __ -0.2565*** -0.3526*** 
R-squared 0.7404 0.5294 0.5320 0.3660 0.5411 0.3958 
Adjusted R-squared 0.7403 0.5291 0.5317 0.3657 0.5409 0.3956 
F-statistic 4660.5130 1837.7050 2321.7440 1179.4290 2752.6660 1529.6350 
Prob(F-statistic) 0 0 0 0 0 0 
Included observations 25 25 25 25 25 25 
Note: *** p <0.01, ** p <0.05, * p <0.10 mean statistically significant at the one, five and ten percent level respectively. 
 
These results indicate that a decrease in the share of imports for SITC8942 is partly due to 
the devaluation of the Australian dollar, the formation of AFTA and NAFTA and Australia’s 
participation in CER. Australia and China’s joint efforts in APEC do not seem to stimulate 
Australia’s imports from China. On the other hand, the formation of CUSFTA and 
MERCOSUR positively impacts Australia’s imports. Australia’s sole membership in APEC, in 
addition, does not hinder Australia’s imports from China. 
 
8.3.2.3 SITC8510 Footwear 
 
The coefficients of Australia’s total GDP and China’s GDP per capita are mainly positive and 
significant, while the coefficients of China’s total GDP and Australia’s GDP per capita are 
mainly negative and significant. The coefficients of distance are negative and significant in 
the estimations when using distance adjusted by GDP share, while positive and significant in 
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the estimations when using distance adjusted by import price index. The impact of distance 
on Australia’s imports in SITC8510 is thus not clear. The coefficients of the exchange rate 
are negative and statistically significant, implying that Australia’s imports from China are 
negatively affected by the devaluation of the Australian dollar. 
 
Table 8-42: Import results for SITC8510 footwear 
Equation (7.1) studies the impact of regional trade agreements of AFTA, CUSFTA, NAFTA and MERCOSUR, in which neither 
Australia nor China are members, on Australia’s commodity trade with China. Equation (7.2) studies the effect of Australia’s sole 
membership in CER and APEC on its commodity trade with China. Equation (7.3) studies the impact of both Australia and 
China’s APEC membership on their bilateral commodity trade. 
Regression 1 uses distance adjusted by Australia’s GDP share. Regression 2 uses distance adjusted by Australia’s import price 
index. 
AFTA, CUSFTA, NAFTA and MERCOSUR take the value of one when they form a regional trade agreement and zero otherwise. 
CER takes the value of one when Australia is a member of CER, and zero otherwise. APEC1 takes the value of one when both 
Australia and China are members of APEC, and zero otherwise. APEC2 takes the value of one when only Australia is a member 
of APEC while China is not, and zero otherwise.  
Equation 7.1 Equation 7.2 Equation 7.3 
Regression 1 Regression 2 Regression 1 Regression 2 Regression 1 Regression 2 Variable 
Coefficient Coefficient Coefficient Coefficient Coefficient Coefficient 
Intercept -1.1315*** -1.7465*** -1.4949*** -0.9092*** -0.8936*** -0.6246*** 
Difference of Australia's GDP 215.3303*** 238.5405*** 196.5112*** 120.1132*** 79.2839*** 43.6717*** 
Difference of China's GDP -118.5395*** -108.1193*** -79.7557*** -50.9157*** 1.7470 14.9560*** 
Difference of Australia's GDP 
per capita -209.3914*** -239.0666*** -195.8181*** -121.3709*** -78.4282*** -45.0748*** 
Difference of China's GDP per 
capita 116.0901*** 108.2029*** 81.5661*** 52.6196*** -3.4752 -16.0821*** 
Difference of distance adjusted 
by GDP share -7.5189*** __ -1.4902*** __ -2.6422*** __ 
Difference of distance adjusted 
by import price index __ 0.8795*** __ 1.3012*** __ 1.3843*** 
Difference of exchange rate 
between Australian dollar and 
Chinese RMB -1.7286*** -1.4553*** -1.1064*** -0.7685*** -1.0866*** -0.7822*** 
AFTA 0.3745*** 0.2429*** __ __ __ __ 
CUSFTA 0.0350*** 0.0897*** __ __ __ __ 
NAFTA -0.9708*** -0.7326*** __ __ __ __ 
MERCOSUR 0.3102*** 0.3240*** __ __ __ __ 
CER __ __ -0.1944*** -0.0730*** __ __ 
APEC2 __ __ 0.1983*** 0.1951*** __ __ 
APEC1 __ __ __ __ 0.2077*** 0.2324*** 
R-squared 0.7113 0.6946 0.4414 0.5272 0.4509 0.5640 
Adjusted R-squared 0.7111 0.6945 0.4411 0.5270 0.4507 0.5639 
F-statistic 4025.1450 3716.9200 1614.1080 2277.6170 1917.0530 3020.5460 
Prob(F-statistic) 0 0 0 0 0 0 
Included observations 25 25 25 25 25 25 
Note: *** p <0.01, ** p <0.05, * p <0.10 mean statistically significant at the one, five and ten percent level respectively. 
 
The formation of AFTA, CUSFTA and MERCOSUR has a positive and significant impact on 
Australia’s imports from China in SITC8510, while the formation of NAFTA has a negative 
impact. Australia’s CER membership tends to impede its imports, but Australia’s sole 
membership in APEC does not hinder its imports from China. In addition, both Australia and 
China’s participation in APEC stimulates Australia’s imports from China. 
 
The results indicate that the decreased share of imports for SITC8510 is partly due to the 
devaluation of the Australian dollar, the formation of NAFTA and Australia’s CER 
membership. The increase in China’s total GDP and Australia’s GDP per capita does not 
help Australia import more from China. However, an increase in Australia’s GDP and China’s 
GDP per capita, the formation of AFTA, CUSFTA and MERCOSUR and both countries’ 
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participation in APEC positively impact Australia’s increased share of import in SITC8510. 
Australia’s sole membership in APEC, in addition, does not hinder Australia’s imports. 
 
8.3.3 Results for sub-classifications of SITC6, manufactured goods 
classified chiefly by materials 
 
8.3.3.1 SITC6522 Cotton fabrics, woven, bleached, dyed, etc, or otherwise finished  
 
The decreased share of imports for SITC6522 is the major reason that SITC6 has a 
decreasing share of imports. 
 
The coefficients of Australia’s total GDP and China’s GDP per capita are positive and 
significant, while the coefficients of China’s total GDP and Australia’s GDP per capita are 
negative and significant, indicating that an increase in China’s total GDP and Australia’s GDP 
per capita does not seem to positively impact on Australia’s imports from China in SITC6522. 
In addition, the coefficients of the exchange rate are all negative and significant, suggesting 
that the depreciation of the Australian dollar does reduce Australia’s imports. The coefficients 
of distance, however, are all positive and significant using both measurements, implying that 
an increase in adjusted distance does not negatively impact Australia’s imports. 
 
The formation of AFTA and MERCOSUR has a positive impact on Australia’s imports from 
China in SITC6522, while the formation of CUSFT and NAFTA has a negative impact. 
Australia’s CER membership tends to make Australia import more from the other CER 
member, thus negatively impacts Australia’s imports from China. However, Australia’s sole 
APEC membership does not hinder Australia’s imports. The effect of both Australia and 
China’s participation in APEC is not clear, as it is negative and significant in the estimations 
using distance adjusted by GDP share, while positive and significant in the estimations using 
distance adjusted by import price index. 
 
These results indicate that the decrease in the share of imports for SITC6522 is partly due to 
the devaluation of the Australian dollar, the formation of CUSFTA and NAFTA and Australia’s 
membership in CER. The increase in China’s total GDP and Australia’s GDP per capita does 
not help Australia import more from China. 
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Table 8-43: Import results for SITC6522 cotton fabrics, woven, bleached, dyed, etc, or 
otherwise finished  
Equation (7.1) studies the impact of regional trade agreements of AFTA, CUSFTA, NAFTA and MERCOSUR, in which neither 
Australia nor China are members, on Australia’s commodity trade with China. Equation (7.2) studies the effect of Australia’s sole 
membership in CER and APEC on its commodity trade with China. Equation (7.3) studies the impact of both Australia and 
China’s APEC membership on their bilateral commodity trade. 
Regression 1 uses distance adjusted by Australia’s GDP share. Regression 2 uses distance adjusted by Australia’s import price 
index. 
AFTA, CUSFTA, NAFTA and MERCOSUR take the value of one when they form a regional trade agreement and zero otherwise. 
CER takes the value of one when Australia is a member of CER, and zero otherwise. APEC1 takes the value of one when both 
Australia and China are members of APEC, and zero otherwise. APEC2 takes the value of one when only Australia is a member 
of APEC while China is not, and zero otherwise.  
Equation 7.1 Equation 7.2 Equation 7.3 
Regression 1 Regression 2 Regression 1 Regression 2 Regression 1 Regression 2 Variable 
Coefficient Coefficient Coefficient Coefficient Coefficient Coefficient 
Intercept -4.4197*** -3.4418*** -5.8122*** -4.4563*** -5.2378*** -3.6997*** 
Difference of Australia's GDP 484.8381*** 359.1422*** 652.0727*** 497.2823*** 573.9918*** 389.8973*** 
Difference of China's GDP -199.4398*** -142.6080*** -273.4224*** -211.7727*** -240.4544*** -161.3716*** 
Difference of Australia's GDP 
per capita -488.4349*** -360.4251*** -655.2512*** -497.3088*** -579.1821*** -391.2463*** 
Difference of China's GDP per 
capita 204.8135*** 147.2149*** 282.9822*** 219.5809*** 248.0499*** 167.2067*** 
Difference of distance adjusted 
by GDP share 3.1685*** __ 4.2806*** __ 4.8772*** __ 
Difference of distance adjusted 
by import price index __ 0.7426*** __ 0.5843*** __ 1.0579*** 
Difference of exchange rate 
between Australian dollar and 
Chinese RMB -1.7407*** -1.4679*** -1.3047*** -1.0996*** -1.2342*** -0.9214*** 
AFTA 0.3013*** 0.2845*** __ __ __ __ 
CUSFTA -0.1863*** -0.1431*** __ __ __ __ 
NAFTA -0.5065*** -0.4445*** __ __ __ __ 
MERCOSUR 0.3888*** 0.3696*** __ __ __ __ 
CER __ __ -0.3307*** -0.2729*** __ __ 
APEC2 __ __ 0.1277*** 0.1024*** __ __ 
APEC1 __ __ __ __ -0.0491*** 0.0159*** 
R-squared 0.6346 0.6500 0.6583 0.6557 0.5627 0.6009 
Adjusted R-squared 0.6344 0.6498 0.6581 0.6555 0.5625 0.6008 
F-statistic 2837.5210 3034.1720 3935.4260 3889.9060 3004.4640 3515.3470 
Prob(F-statistic) 0 0 0 0 0 0 
Included observations 25 25 25 25 25 25 
Note: *** p <0.01, ** p <0.05, * p <0.10 mean statistically significant at the one, five and ten percent level respectively. 
 
8.3.3.2 Other four-digit classifications that have a decreasing share of imports 
 
The decreased share of imports for SITC6521 (see Table 8-44) is partly due to the 
devaluation of the Australian dollar, the formation of CUSFTA and MERCOSUR and 
Australia’s sole membership in APEC. Contrary to expectation, an increase in Australia’s 
total GDP and China’s GDP per capita does not seem to stimulate Australia’s imports from 
China. 
 
The decrease in the share of imports for SITC6534 (see Table 8-45) is partly due to the 
deprecation of the Australian dollar, the formation of CUSFTA and Australia’s CER 
membership. In addition, an increase in China’s total GDP and Australia’s GDP per capita 
and Australia and China’s participation in APEC do not help Australia import more from 
China. On the contrary, Australia’s total GDP, China’s GDP per capita, the formation of AFTA, 
NAFTA and MERCOSUR and Australia’s sole membership in APEC have a positive impact 
on Australia’s imports from China in SITC6534. 
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A decrease in the share of imports for SITC6541 (see Table 8-46) partly comes from the 
devaluation of the Australian dollar, the formation of CUSFTA and NAFTA and Australia’s 
sole membership in APEC. An increase in China’s total GDP and Australia’s GDP per capita 
does not stimulate Australia’s imports from China. However, an increase in Australia’s total 
GDP and China’s GDP per capita, the formation of MERCOSUR and Australia’s CER 
membership help increase the share of imports for SITC6541. 
 
A decrease in the share of imports for SITC6581 (see Table 8-47) is partly due to the 
depreciation of the Australian dollar, the formation of CUSFTA and NAFTA and Australia’s 
CER membership. Contrary to expectation, an increase in China’s total GDP and Australia’s 
GDP per capita, Australia and China’s participation in APEC do not increase Australia’s 
imports from China. Other factors help increase the share of imports, including Australia’s 
total GDP and China’s GDP per capita and the formation of AFTA and MERCOSUR. An 
increase in adjusted distance and Australia’s sole membership in APEC do not hinder 
Australia’s imports from China. 
 
The decreased share of imports for SITC6583 (see Table 8-48) is partly due to the 
devaluation of the Australian dollar, the formation of NAFTA and Australia’s CER 
membership. An increase in China’s total GDP and Australia’s GDP per capita does not 
stimulate Australia’s imports from China. Other factors help increase the share of imports, 
including Australia’s total GDP and China’s GDP per capita, the formation of MERCOSUR 
and joint participation in APEC by Australia and China. Australia’s sole membership in APEC 
does not hinder Australia’s imports from China. However, the impact of AFTA and CUSFTA 
is not clear. 
 
The devaluation of the Australian dollar, the formation of CUSFTA and NAFTA and 
Australia’s CER membership are part of the reason for the decreased share of imports for 
SITC6584 (see Table 8-49). In addition, increases in China’s total GDP and Australia’s GDP 
per capita do not stimulate Australia’s imports from China. However, increases in Australia’s 
total GDP and China’s GDP per capita, the formation of AFTA and MERCOSUR and joint 
participation in APEC by Australia and China tend to stimulate Australia’s imports. Australia’s 
sole APEC membership does not hinder Australia’s imports.  
 
The depreciation of the Australian dollar and the formation of AFTA and NAFTA have 
negatively affected Australia’s imports from China in SITC6589 (see Table 8-50). Moreover, 
China’s total GDP and Australia’s GDP per capita do not positively impact Australia’s imports. 
However, Australia’s total GDP, China’s GDP per capita, the formation of CUSFTA and 
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MERCOSUR, APEC participation by both Australia and China and Australia’s sole APEC 
membership have a positive effect on Australia’s imports. The impact of Australia’s CER 
membership is unclear. 
 
China’s total GDP, Australia’s GDP per capita, the depreciation of the Australian dollar and 
the formation of NAFTA are found to have a negative impact on Australia’s imports from 
China in SITC6644 (see Table 8-51). APEC membership by both Australia and China also 
has a negative effect, which is contrary to expectation. However, Australia’s total GDP, 
China’s GDP per capita and the formation of AFTA and MERCOSUR are found to positively 
impact Australia’s imports from China. Australia’s sole APEC membership does not seem to 
impede Australia’s imports. The impact of CUSFTA and Australia’s CER membership is not 
clear. 
 
Negative effects are found for China’s total GDP, Australia’s GDP per capita, the 
depreciation of the Australian dollar, the formation of CUSFTA and NAFTA and Australia’s 
CER membership on Australia’s imports from China in SITC6664 (see Table 8-52). However, 
Australia’s total GDP, China’s GDP per capita, the formation of AFTA and MERCOSUR, 
APEC participation by both Australia and China and Australia’s sole APEC membership are 
found to positively impact Australia’s imports. 
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Table 8-44: Import results for SITC6521 cotton fabrics, woven, unbleached, not 
mercerized  
Equation (7.1) studies the impact of regional trade agreements of AFTA, CUSFTA, NAFTA and MERCOSUR, in which neither 
Australia nor China are members, on Australia’s commodity trade with China. Equation (7.2) studies the effect of Australia’s sole 
membership in CER and APEC on its commodity trade with China. Equation (7.3) studies the impact of both Australia and 
China’s APEC membership on their bilateral commodity trade. 
Regression 1 uses distance adjusted by Australia’s GDP share. Regression 2 uses distance adjusted by Australia’s import price 
index. 
AFTA, CUSFTA, NAFTA and MERCOSUR take the value of one when they form a regional trade agreement and zero otherwise. 
CER takes the value of one when Australia is a member of CER, and zero otherwise. APEC1 takes the value of one when both 
Australia and China are members of APEC, and zero otherwise. APEC2 takes the value of one when only Australia is a member 
of APEC while China is not, and zero otherwise.  
Equation 7.1 Equation 7.2 Equation 7.3 
Regression 1 Regression 2 Regression 1 Regression 2 Regression 1 Regression 2 Variable 
Coefficient Coefficient Coefficient Coefficient Coefficient Coefficient 
Intercept 1.7523*** 1.1430*** 4.0973*** 2.7712*** 0.9856*** 0.1629 
Difference of Australia's GDP -185.1992*** -195.7333*** -498.5539*** -365.6587*** -189.1295*** -97.1994*** 
Difference of China's GDP 47.2441*** 85.2816*** 220.4368*** 164.4273*** 86.8255*** 43.3328*** 
Difference of Australia's GDP 
per capita 199.9836*** 201.1057*** 514.4150*** 372.0113*** 202.9351*** 103.3370*** 
Difference of China's GDP per 
capita -46.2797*** -80.5767*** -225.3139*** -166.3302*** -83.3720*** -37.1947*** 
Difference of distance adjusted 
by GDP share -10.7662*** __ -10.6645*** __ -9.3034*** __ 
Difference of distance adjusted 
by import price index __ 1.6797*** __ 1.4632*** __ 1.7312*** 
Difference of exchange rate 
between Australian dollar and 
Chinese RMB -1.0022*** -0.4643*** -1.1107*** -0.8278*** -0.9333*** -0.6224*** 
AFTA 0.3237*** 0.1079*** __ __ __ __ 
CUSFTA -0.3244*** -0.2211*** __ __ __ __ 
NAFTA -0.1289*** 0.2735*** __ __ __ __ 
MERCOSUR -0.1681*** -0.1534*** __ __ __ __ 
CER __ __ 0.0902*** 0.2208*** __ __ 
APEC2 __ __ -0.8637*** -0.8239*** __ __ 
APEC1 __ __ __ __ 0.0443*** 0.0349*** 
R-squared 0.4485 0.4566 0.5028 0.4977 0.4066 0.4334 
Adjusted R-squared 0.4482 0.4562 0.5025 0.4975 0.4064 0.4331 
F-statistic 1328.9290 1372.6540 2065.4950 2023.9260 1599.7620 1785.5270 
Prob(F-statistic) 0 0 0 0 0 0 
Included observations 25 25 25 25 25 25 
Note: *** p <0.01, ** p <0.05, * p <0.10 mean statistically significant at the one, five and ten percent level respectively. 
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Table 8-45: Import results for SITC6534 fabrics, woven, less 85 percent of 
discontinuous synthetic fibres 
Equation (7.1) studies the impact of regional trade agreements of AFTA, CUSFTA, NAFTA and MERCOSUR, in which neither 
Australia nor China are members, on Australia’s commodity trade with China. Equation (7.2) studies the effect of Australia’s sole 
membership in CER and APEC on its commodity trade with China. Equation (7.3) studies the impact of both Australia and 
China’s APEC membership on their bilateral commodity trade. 
Regression 1 uses distance adjusted by Australia’s GDP share. Regression 2 uses distance adjusted by Australia’s import price 
index. 
AFTA, CUSFTA, NAFTA and MERCOSUR take the value of one when they form a regional trade agreement and zero otherwise. 
CER takes the value of one when Australia is a member of CER, and zero otherwise. APEC1 takes the value of one when both 
Australia and China are members of APEC, and zero otherwise. APEC2 takes the value of one when only Australia is a member 
of APEC while China is not, and zero otherwise.  
Equation 7.1 Equation 7.2 Equation 7.3 
Regression 1 Regression 2 Regression 1 Regression 2 Regression 1 Regression 2 Variable 
Coefficient Coefficient Coefficient Coefficient Coefficient Coefficient 
Intercept -3.8404*** -2.7632*** -7.9252*** -8.0338*** -5.4407*** -4.6360*** 
Difference of Australia's GDP 246.7805*** 145.8326*** 852.9616*** 875.2653*** 623.1354*** 529.3121*** 
Difference of China's GDP -2.6327 28.9612*** -350.6556*** -357.8880*** -289.3193*** -247.4899*** 
Difference of Australia's GDP 
per capita -275.0250*** -168.1632*** -873.4527*** -892.5650*** -647.4107*** -549.4384*** 
Difference of China's GDP per 
capita 15.9335*** -17.8826*** 373.7202*** 380.4169*** 306.9723*** 263.5575*** 
Difference of distance adjusted 
by GDP share 7.2021*** __ 3.1290*** __ 5.1031*** __ 
Difference of distance adjusted 
by import price index __ -0.0865** __ -1.1372*** __ -0.3220*** 
Difference of exchange rate 
between Australian dollar and 
Chinese RMB -0.5059*** -0.5043*** -0.3624*** -0.6380*** -0.3212*** -0.3398*** 
AFTA 0.3796*** 0.4566*** __ __ __ __ 
CUSFTA -0.4129*** -0.4203*** __ __ __ __ 
NAFTA 0.2490*** 0.1311*** __ __ __ __ 
MERCOSUR 0.3801*** 0.3578*** __ __ __ __ 
CER __ __ -0.6135*** -0.7184*** __ __ 
APEC2 __ __ 0.5771*** 0.5711*** __ __ 
APEC1 __ __ __ __ -0.3858*** -0.3615*** 
R-squared 0.7282 0.7153 0.7162 0.7306 0.6766 0.6709 
Adjusted R-squared 0.7281 0.7152 0.7161 0.7304 0.6764 0.6707 
F-statistic 4378.3010 4105.8860 5154.8800 5538.8820 4883.3510 4758.6010 
Prob(F-statistic) 0 0 0 0 0 0 
Included observations 25 25 25 25 25 25 
Note: *** p <0.01, ** p <0.05, * p <0.10 mean statistically significant at the one, five and ten percent level respectively. 
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Table 8-46: Import results for SITC6541 fabrics, woven, of silk, of noil or other waste 
silk 
Equation (7.1) studies the impact of regional trade agreements of AFTA, CUSFTA, NAFTA and MERCOSUR, in which neither 
Australia nor China are members, on Australia’s commodity trade with China. Equation (7.2) studies the effect of Australia’s sole 
membership in CER and APEC on its commodity trade with China. Equation (7.3) studies the impact of both Australia and 
China’s APEC membership on their bilateral commodity trade. 
Regression 1 uses distance adjusted by Australia’s GDP share. Regression 2 uses distance adjusted by Australia’s import price 
index. 
AFTA, CUSFTA, NAFTA and MERCOSUR take the value of one when they form a regional trade agreement and zero otherwise. 
CER takes the value of one when Australia is a member of CER, and zero otherwise. APEC1 takes the value of one when both 
Australia and China are members of APEC, and zero otherwise. APEC2 takes the value of one when only Australia is a member 
of APEC while China is not, and zero otherwise.  
Equation 7.1 Equation 7.2 Equation 7.3 
Regression 1 Regression 2 Regression 1 Regression 2 Regression 1 Regression 2 Variable 
Coefficient Coefficient Coefficient Coefficient Coefficient Coefficient 
Intercept -2.0591*** -4.4298*** -0.8406*** -2.7476*** -2.3776*** -4.0340*** 
Difference of Australia's GDP 411.1141*** 584.7024*** 111.3346*** 303.5111*** 260.9022*** 450.4435*** 
Difference of China's GDP -266.3904*** -295.7643*** -37.3213*** -118.1133*** -101.6107*** -188.3808*** 
Difference of Australia's GDP 
per capita -391.9281*** -582.8898*** -98.5186*** -303.9991*** -249.3948*** -450.5745*** 
Difference of China's GDP per 
capita 264.0781*** 300.1267*** 33.2985*** 118.2950*** 101.6266*** 192.6220*** 
Difference of distance adjusted 
by GDP share -20.6579*** __ -14.9633*** __ -14.1992*** __ 
Difference of distance adjusted 
by import price index __ 1.3618*** __ 1.9871*** __ 1.9301*** 
Difference of exchange rate 
between Australian dollar and 
Chinese RMB -1.8517*** -1.4683*** -1.2492*** -0.8703*** -1.1484*** -0.8463*** 
AFTA 0.2653*** -0.0279** __ __ __ __ 
CUSFTA -0.1307*** -0.0433*** __ __ __ __ 
NAFTA -1.1120*** -0.6114*** __ __ __ __ 
MERCOSUR 0.2269*** 0.2776*** __ __ __ __ 
CER __ __ 0.0042 0.1812*** __ __ 
APEC2 __ __ -0.4301*** -0.3738*** __ __ 
APEC1 __ __ __ __ 0.0196** -0.0164** 
R-squared 0.7542 0.5850 0.5686 0.5433 0.5156 0.5217 
Adjusted R-squared 0.7540 0.5847 0.5684 0.5431 0.5154 0.5215 
F-statistic 5013.1520 2302.9880 2692.5920 2429.8530 2484.6580 2546.6210 
Prob(F-statistic) 0 0 0 0 0 0 
Included observations 25 25 25 25 25 25 
Note: *** p <0.01, ** p <0.05, * p <0.10 mean statistically significant at the one, five and ten percent level respectively. 
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Table 8-47: Import results for SITC6581 bags, sacks of textile materials, for the 
packing of goods 
Equation (7.1) studies the impact of regional trade agreements of AFTA, CUSFTA, NAFTA and MERCOSUR, in which neither 
Australia nor China are members, on Australia’s commodity trade with China. Equation (7.2) studies the effect of Australia’s sole 
membership in CER and APEC on its commodity trade with China. Equation (7.3) studies the impact of both Australia and 
China’s APEC membership on their bilateral commodity trade. 
Regression 1 uses distance adjusted by Australia’s GDP share. Regression 2 uses distance adjusted by Australia’s import price 
index. 
AFTA, CUSFTA, NAFTA and MERCOSUR take the value of one when they form a regional trade agreement and zero otherwise. 
CER takes the value of one when Australia is a member of CER, and zero otherwise. APEC1 takes the value of one when both 
Australia and China are members of APEC, and zero otherwise. APEC2 takes the value of one when only Australia is a member 
of APEC while China is not, and zero otherwise.  
Equation 7.1 Equation 7.2 Equation 7.3 
Regression 1 Regression 2 Regression 1 Regression 2 Regression 1 Regression 2 Variable 
Coefficient Coefficient Coefficient Coefficient Coefficient Coefficient 
Intercept -3.3829*** -1.9119*** -8.1313*** -7.6848*** -4.9763*** -3.4690*** 
Difference of Australia's GDP 274.0868*** 116.7359*** 925.9994*** 886.7887*** 551.4335*** 372.7683*** 
Difference of China's GDP -18.8269** 40.4373*** -356.1528*** -338.5768*** -196.1627*** -118.3416*** 
Difference of Australia's GDP 
per capita -283.5994*** -119.9223*** -929.1301*** -884.7940*** -559.3419*** -375.4105*** 
Difference of China's GDP per 
capita 20.7538** -40.8287*** 370.3271*** 351.3721*** 200.6431*** 120.6305*** 
Difference of distance adjusted 
by GDP share 7.9050*** __ 5.5302*** __ 6.5708*** __ 
Difference of distance adjusted 
by import price index __ 0.3521*** __ -1.1018*** __ 0.4222*** 
Difference of exchange rate 
between Australian dollar and 
Chinese RMB -1.6368*** -1.4792*** -1.2368*** -1.4768*** -1.1199*** -0.9413*** 
AFTA 0.2450*** 0.3004*** __ __ __ __ 
CUSFTA -0.2829*** -0.2643*** __ __ __ __ 
NAFTA -0.2361*** -0.3003*** __ __ __ __ 
MERCOSUR 0.6189*** 0.5891*** __ __ __ __ 
CER __ __ -0.9944*** -1.0944*** __ __ 
APEC2 __ __ 0.7849*** 0.7670*** __ __ 
APEC1 __ __ __ __ -0.1594*** -0.1025*** 
R-squared 0.2538 0.2412 0.3944 0.401 0.2189 0.2106 
Adjusted R-squared 0.2533 0.2407 0.3941 0.4007 0.2186 0.2102 
F-statistic 555.6213 519.2798 1330.4370 1367.1520 654.3515 622.7233 
Prob(F-statistic) 0 0 0 0 0 0 
Included observations 25 25 25 25 25 25 
Note: *** p <0.01, ** p <0.05, * p <0.10 mean statistically significant at the one, five and ten percent level respectively. 
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Table 8-48: Import results for SITC6583 travelling rugs, blankets (not electric), not 
knitted or crocheted 
Equation (7.1) studies the impact of regional trade agreements of AFTA, CUSFTA, NAFTA and MERCOSUR, in which neither 
Australia nor China are members, on Australia’s commodity trade with China. Equation (7.2) studies the effect of Australia’s sole 
membership in CER and APEC on its commodity trade with China. Equation (7.3) studies the impact of both Australia and 
China’s APEC membership on their bilateral commodity trade. 
Regression 1 uses distance adjusted by Australia’s GDP share. Regression 2 uses distance adjusted by Australia’s import price 
index. 
AFTA, CUSFTA, NAFTA and MERCOSUR take the value of one when they form a regional trade agreement and zero otherwise. 
CER takes the value of one when Australia is a member of CER, and zero otherwise. APEC1 takes the value of one when both 
Australia and China are members of APEC, and zero otherwise. APEC2 takes the value of one when only Australia is a member 
of APEC while China is not, and zero otherwise.  
Equation 7.1 Equation 7.2 Equation 7.3 
Regression 1 Regression 2 Regression 1 Regression 2 Regression 1 Regression 2 Variable 
Coefficient Coefficient Coefficient Coefficient Coefficient Coefficient 
Intercept 0.4116*** -0.1465** 0.3706*** -0.1824*** 0.4268*** -0.1559*** 
Difference of Australia's GDP 97.5163*** 47.9777*** 39.7209*** 79.8727*** -22.8505*** 38.7370*** 
Difference of China's GDP -98.2234*** -30.4074*** -35.2837*** -55.1048*** 17.2569*** -14.1965*** 
Difference of Australia's GDP 
per capita -84.0150*** -46.6761*** -28.8487*** -78.2755*** 32.5448*** -37.5075*** 
Difference of China's GDP per 
capita 91.4567*** 28.5317*** 31.3605*** 53.4642*** -23.1260*** 11.1709*** 
Difference of distance adjusted 
by GDP share -13.8088*** __ -9.8003*** __ -10.2075*** __ 
Difference of distance adjusted 
by import price index __ 2.5005*** __ 2.2914*** __ 2.4674*** 
Difference of exchange rate 
between Australian dollar and 
Chinese RMB -1.2822*** -0.4716*** -0.9982*** -0.4807*** -0.9122*** -0.4336*** 
AFTA 0.2771*** -0.0221** __ __ __ __ 
CUSFTA -0.0569*** 0.0961*** __ __ __ __ 
NAFTA -0.6293*** -0.0627*** __ __ __ __ 
MERCOSUR 0.0701*** 0.0849*** __ __ __ __ 
CER __ __ -0.2835*** -0.0745*** __ __ 
APEC2 __ __ 0.0283** 0.0573*** __ __ 
APEC1 __ __ __ __ 0.1627*** 0.1699*** 
R-squared 0.4967 0.5824 0.4639 0.5751 0.4084 0.5900 
Adjusted R-squared 0.4964 0.5822 0.4636 0.5749 0.4081 0.5898 
F-statistic 1612.4970 2279.0110 1767.2600 2764.3370 1611.5590 3358.9630 
Prob(F-statistic) 0 0 0 0 0 0 
Included observations 25 25 25 25 25 25 
Note: *** p <0.01, ** p <0.05, * p <0.10 mean statistically significant at the one, five and ten percent level respectively. 
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Table 8-49: Import results for SITC6584 linens and furnishing articles of textile, not 
knitted or crocheted 
Equation (7.1) studies the impact of regional trade agreements of AFTA, CUSFTA, NAFTA and MERCOSUR, in which neither 
Australia nor China are members, on Australia’s commodity trade with China. Equation (7.2) studies the effect of Australia’s sole 
membership in CER and APEC on its commodity trade with China. Equation (7.3) studies the impact of both Australia and 
China’s APEC membership on their bilateral commodity trade. 
Regression 1 uses distance adjusted by Australia’s GDP share. Regression 2 uses distance adjusted by Australia’s import price 
index. 
AFTA, CUSFTA, NAFTA and MERCOSUR take the value of one when they form a regional trade agreement and zero otherwise. 
CER takes the value of one when Australia is a member of CER, and zero otherwise. APEC1 takes the value of one when both 
Australia and China are members of APEC, and zero otherwise. APEC2 takes the value of one when only Australia is a member 
of APEC while China is not, and zero otherwise.  
Equation 7.1 Equation 7.2 Equation 7.3 
Regression 1 Regression 2 Regression 1 Regression 2 Regression 1 Regression 2 Variable 
Coefficient Coefficient Coefficient Coefficient Coefficient Coefficient 
Intercept -2.3993*** -3.2285*** -3.7324*** -3.7052*** -2.6432*** -2.4963*** 
Difference of Australia's GDP 445.3902*** 451.5393*** 485.1663*** 463.8602*** 337.8367*** 313.9615*** 
Difference of China's GDP -263.8342*** -228.9995*** -219.6674*** -214.2149*** -149.3365*** -142.9342*** 
Difference of Australia's GDP 
per capita -437.1239*** -454.2451*** -481.7286*** -466.6873*** -336.5772*** -317.7415*** 
Difference of China's GDP per 
capita 261.8199*** 231.3239*** 224.5366*** 220.2909*** 150.3087*** 145.4170*** 
Difference of distance adjusted 
by GDP share -12.6256*** __ -6.2936*** __ -5.9819*** __ 
Difference of distance adjusted 
by import price index __ 1.7922*** __ 2.0153*** __ 2.3132*** 
Difference of exchange rate 
between Australian dollar and 
Chinese RMB -1.8167*** -1.2478*** -1.1559*** -0.6756*** -1.0821*** -0.5916*** 
AFTA 0.4305*** 0.1890*** __ __ __ __ 
CUSFTA -0.1465*** -0.0360*** __ __ __ __ 
NAFTA -1.1018*** -0.6558*** __ __ __ __ 
MERCOSUR 0.2832*** 0.3026*** __ __ __ __ 
CER __ __ -0.4481*** -0.2627*** __ __ 
APEC2 __ __ 0.2723*** 0.2866*** __ __ 
APEC1 __ __ __ __ -0.0108 0.0199*** 
R-squared 0.7201 0.7235 0.5634 0.6807 0.4389 0.6486 
Adjusted R-squared 0.7200 0.7234 0.5631 0.6805 0.4387 0.6484 
F-statistic 4204.0680 4276.3680 2635.4430 4354.6130 1826.4100 4308.2300 
Prob(F-statistic) 0 0 0 0 0 0 
Included observations 25 25 25 25 25 25 
Note: *** p <0.01, ** p <0.05, * p <0.10 mean statistically significant at the one, five and ten percent level respectively. 
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Table 8-50: Import results for SITC6589 other made-up articles of textile materials, nes 
Equation (7.1) studies the impact of regional trade agreements of AFTA, CUSFTA, NAFTA and MERCOSUR, in which neither 
Australia nor China are members, on Australia’s commodity trade with China. Equation (7.2) studies the effect of Australia’s sole 
membership in CER and APEC on its commodity trade with China. Equation (7.3) studies the impact of both Australia and 
China’s APEC membership on their bilateral commodity trade. 
Regression 1 uses distance adjusted by Australia’s GDP share. Regression 2 uses distance adjusted by Australia’s import price 
index. 
AFTA, CUSFTA, NAFTA and MERCOSUR take the value of one when they form a regional trade agreement and zero otherwise. 
CER takes the value of one when Australia is a member of CER, and zero otherwise. APEC1 takes the value of one when both 
Australia and China are members of APEC, and zero otherwise. APEC2 takes the value of one when only Australia is a member 
of APEC while China is not, and zero otherwise.  
Equation 7.1 Equation 7.2 Equation 7.3 
Regression 1 Regression 2 Regression 1 Regression 2 Regression 1 Regression 2 Variable 
Coefficient Coefficient Coefficient Coefficient Coefficient Coefficient 
Intercept -2.1110*** -2.2174*** -2.9222*** -2.5464*** -1.4054*** -1.7197*** 
Difference of Australia's GDP 360.7378*** 284.0152*** 370.5196*** 308.5436*** 173.0425*** 204.7863*** 
Difference of China's GDP -230.8055*** -162.2632*** -182.1431*** -160.6374*** -70.4609*** -87.6932*** 
Difference of Australia's GDP 
per capita -349.4481*** -281.0861*** -365.0119*** -308.7923*** -166.4692*** -204.0421*** 
Difference of China's GDP per 
capita 231.7846*** 166.6452*** 185.8220*** 165.1322*** 68.4819*** 87.6402*** 
Difference of distance adjusted 
by GDP share -9.2895*** __ -5.4976*** __ -7.0123*** __ 
Difference of distance adjusted 
by import price index __ 2.0989*** __ 2.2612*** __ 1.8479*** 
Difference of exchange rate 
between Australian dollar and 
Chinese RMB -1.5366*** -0.8460*** -1.0772*** -0.5215*** -1.1290*** -0.7632*** 
AFTA -0.3459*** -0.5742*** __ __ __ __ 
CUSFTA 0.3544*** 0.4822*** __ __ __ __ 
NAFTA -0.7006*** -0.2586*** __ __ __ __ 
MERCOSUR 0.3076*** 0.3126*** __ __ __ __ 
CER __ __ -0.1603*** 0.0488*** __ __ 
APEC2 __ __ 0.4512*** 0.4598*** __ __ 
APEC1 __ __ __ __ 0.1673*** 0.1769*** 
R-squared 0.6333 0.7256 0.4622 0.6193 0.4368 0.5457 
Adjusted R-squared 0.6330 0.7255 0.4619 0.6191 0.4366 0.5455 
F-statistic 2821.3430 4321.2530 1755.1450 3322.5520 1810.7630 2804.1880 
Prob(F-statistic) 0 0 0 0 0 0 
Included observations 25 25 25 25 25 25 
Note: *** p <0.01, ** p <0.05, * p <0.10 mean statistically significant at the one, five and ten percent level respectively. 
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Table 8-51: Import results for SITC6644 glass, cast, rolled, etc, surface-ground, but no 
further worked 
Equation (7.1) studies the impact of regional trade agreements of AFTA, CUSFTA, NAFTA and MERCOSUR, in which neither 
Australia nor China are members, on Australia’s commodity trade with China. Equation (7.2) studies the effect of Australia’s sole 
membership in CER and APEC on its commodity trade with China. Equation (7.3) studies the impact of both Australia and 
China’s APEC membership on their bilateral commodity trade. 
Regression 1 uses distance adjusted by Australia’s GDP share. Regression 2 uses distance adjusted by Australia’s import price 
index. 
AFTA, CUSFTA, NAFTA and MERCOSUR take the value of one when they form a regional trade agreement and zero otherwise. 
CER takes the value of one when Australia is a member of CER, and zero otherwise. APEC1 takes the value of one when both 
Australia and China are members of APEC, and zero otherwise. APEC2 takes the value of one when only Australia is a member 
of APEC while China is not, and zero otherwise.  
Equation 7.1 Equation 7.2 Equation 7.3 
Regression 1 Regression 2 Regression 1 Regression 2 Regression 1 Regression 2 Variable 
Coefficient Coefficient Coefficient Coefficient Coefficient Coefficient 
Intercept -8.3651*** -33.3066*** -26.0417*** -29.2036*** -6.1786*** -14.9631*** 
Difference of Australia's 
GDP 783.9346*** 3096.9450*** 2606.6340*** 2680.8170*** 663.3106*** 1695.0900*** 
Difference of China's 
GDP -190.7469*** -934.4156*** -926.6357*** -962.9992*** -224.3827*** -670.3808*** 
Difference of Australia's 
GDP per capita -748.9089*** -3103.2880*** -2605.2950*** -2688.4670*** -645.6633*** -1705.6560*** 
Difference of China's 
GDP per capita 196.0138*** 965.9771*** 970.2041*** 1003.6640*** 240.8134*** 701.7571*** 
Difference of distance 
adjusted by GDP share -37.0244*** __ -19.7090*** __ -31.2444*** __ 
Difference of distance 
adjusted by import price 
index __ 5.5603*** __ 10.4432*** __ -1.6737*** 
Difference of exchange 
rate between Australian 
dollar and Chinese RMB -3.5807*** -3.0810*** -1.4385*** 0.5485*** -0.8434*** -1.5897*** 
AFTA 0.2668*** 0.5283*** __ __ __ __ 
CUSFTA -0.1449*** 1.6842*** __ __ __ __ 
NAFTA -1.9117*** -1.1660*** __ __ __ __ 
MERCOSUR 1.4307*** 1.0202*** __ __ __ __ 
CER __ __ -0.4689*** 2.4406*** __ __ 
APEC2 __ __ 2.2027*** 2.0105*** __ __ 
APEC1 __ __ __ __ -1.3565*** -1.8218*** 
R-squared 0.8044 0.7091 0.7830 0.9188 0.7919 0.6936 
Adjusted R-squared 0.8043 0.7089 0.7828 0.9187 0.7917 0.6934 
F-statistic 4837.6400 2867.0740 5304.5210 16632.1300 6393.6680 3804.7980 
Prob(F-statistic) 0 0 0 0 0 0 
Included observations 18 18 18 18 18 18 
Note: *** p <0.01, ** p <0.05, * p <0.10 mean statistically significant at the one, five and ten percent level respectively. 
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Table 8-52: Import results for SITC6664 porcelain or china house ware 
Equation (7.1) studies the impact of regional trade agreements of AFTA, CUSFTA, NAFTA and MERCOSUR, in which neither 
Australia nor China are members, on Australia’s commodity trade with China. Equation (7.2) studies the effect of Australia’s sole 
membership in CER and APEC on its commodity trade with China. Equation (7.3) studies the impact of both Australia and 
China’s APEC membership on their bilateral commodity trade. 
Regression 1 uses distance adjusted by Australia’s GDP share. Regression 2 uses distance adjusted by Australia’s import price 
index. 
AFTA, CUSFTA, NAFTA and MERCOSUR take the value of one when they form a regional trade agreement and zero otherwise. 
CER takes the value of one when Australia is a member of CER, and zero otherwise. APEC1 takes the value of one when both 
Australia and China are members of APEC, and zero otherwise. APEC2 takes the value of one when only Australia is a member 
of APEC while China is not, and zero otherwise.  
Equation 7.1 Equation 7.2 Equation 7.3 
Regression 1 Regression 2 Regression 1 Regression 2 Regression 1 Regression 2 Variable 
Coefficient Coefficient Coefficient Coefficient Coefficient Coefficient 
Intercept -7.9530*** -10.3365*** -10.7427*** -11.9418*** -8.4462*** -9.3911*** 
Difference of Australia's 
GDP 983.3339*** 1199.0230*** 1207.1520*** 1331.5170*** 915.4450*** 1022.9550*** 
Difference of China's 
GDP -454.8366*** -518.3970*** -498.6995*** -550.3162*** -353.2771*** -402.8884*** 
Difference of Australia's 
GDP per capita -971.9382*** -1201.4020*** -1203.4350*** -1334.9360*** -913.2713*** -1027.9500*** 
Difference of China's 
GDP per capita 460.2328*** 528.9923*** 514.6058*** 568.6249*** 361.2450*** 413.4307*** 
Difference of distance 
adjusted by GDP share -16.6961*** __ -8.1698*** __ -8.7303*** __ 
Difference of distance 
adjusted by import price 
index __ 0.3766*** __ 0.8604*** __ 1.3173*** 
Difference of exchange 
rate between Australian 
dollar and Chinese RMB -3.5576*** -3.5000*** -2.1610*** -2.0152*** -2.1308*** -1.9135*** 
AFTA 0.5011*** 0.3112*** __ __ __ __ 
CUSFTA -0.0326*** -0.0051 __ __ __ __ 
NAFTA -1.8421*** -1.5431*** __ __ __ __ 
MERCOSUR 0.9617*** 1.0114*** __ __ __ __ 
CER __ __ -0.5649*** -0.4894*** __ __ 
APEC2 __ __ 0.6195*** 0.6520*** __ __ 
APEC1 __ __ __ __ 0.0603*** 0.0421*** 
R-squared 0.6573 0.6046 0.5358 0.5284 0.4894 0.4944 
Adjusted R-squared 0.6571 0.6043 0.5356 0.5282 0.4892 0.4942 
F-statistic 3133.8830 2498.1840 2357.8200 2288.9210 2237.8610 2282.7690 
Prob(F-statistic) 0 0 0 0 0 0 
Included observations 25 25 25 25 25 25 
Note: *** p <0.01, ** p <0.05, * p <0.10 mean statistically significant at the one, five and ten percent level respectively. 
 
8.3.3.3 The exceptions of SITC6842 and SITC6998 
 
The share of imports for SITC6842 and SITC6998 is found to increase rather than decrease 
in the one-digit classification SITC6. Their results are discussed below. 
 
An increase in the share of imports for SITC6842 (see Table 8-53) partly comes from an 
increase in Australia’s total GDP, the formation of AFTA and MERCOSUR and Australia and 
China’s participation in APEC. An increase in adjusted distance, contrary to expectation, 
does not seem to impede Australia’s imports from China. However, the impact of China’s 
total GDP, Australia and China’s GDP per capita and the changes of the exchange rate is not 
clear. 
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Table 8-53: Import results for SITC6842 aluminium and aluminium alloys, worked 
Equation (7.1) studies the impact of regional trade agreements of AFTA, CUSFTA, NAFTA and MERCOSUR, in which neither 
Australia nor China are members, on Australia’s commodity trade with China. Equation (7.2) studies the effect of Australia’s sole 
membership in CER and APEC on its commodity trade with China. Equation (7.3) studies the impact of both Australia and 
China’s APEC membership on their bilateral commodity trade. 
Regression 1 uses distance adjusted by Australia’s GDP share. Regression 2 uses distance adjusted by Australia’s import price 
index. 
AFTA, CUSFTA, NAFTA and MERCOSUR take the value of one when they form a regional trade agreement and zero otherwise. 
CER takes the value of one when Australia is a member of CER, and zero otherwise. APEC1 takes the value of one when both 
Australia and China are members of APEC, and zero otherwise. APEC2 takes the value of one when only Australia is a member 
of APEC while China is not, and zero otherwise.  
Equation 7.1 Equation 7.2 Equation 7.3 
Regression 1 Regression 2 Regression 1 Regression 2 Regression 1 Regression 2 Variable 
Coefficient Coefficient Coefficient Coefficient Coefficient Coefficient 
Intercept -11.6137*** -3.9765*** -23.7744*** -19.7046*** -14.9835*** -7.4269*** 
Difference of Australia's 
GDP 366.5044*** -321.6284*** 2843.8640*** 2410.0830*** 1278.1630*** 353.6785*** 
Difference of China's GDP 337.7490*** 554.4644*** -1335.6960*** -1174.8170*** -292.2668*** 134.1451*** 
Difference of Australia's 
GDP per capita -476.1299*** 274.5718*** -2888.8630*** -2422.2830*** -1359.6650*** -399.8586*** 
Difference of China's GDP 
per capita -302.0924*** -540.0747*** 1407.5740*** 1245.9460*** 320.6455*** -118.5416*** 
Difference of distance 
adjusted by GDP share 68.8335*** __ 31.2737*** __ 40.3424*** __ 
Difference of distance 
adjusted by import price 
index __ 0.6208** __ 6.0752*** __ 2.8248*** 
Difference of exchange 
rate between Australian 
dollar and Chinese RMB -2.6758*** -0.9672*** 0.2989*** 2.6631*** -0.6556*** 0.8422*** 
AFTA 2.1005*** 2.8046*** __ __ __ __ 
CUSFTA __ __ __ __ __ __ 
NAFTA -0.1415*** -0.5206*** __ __ __ __ 
MERCOSUR 2.7501*** 1.6863*** __ __ __ __ 
CER __ __ -3.0590*** -3.8008*** __ __ 
APEC2 __ __ __ __ __ __ 
APEC1 __ __ __ __ 2.3201*** 2.6512*** 
R-squared 0.6479 0.5375 0.5670 0.5719 0.5536 0.5115 
Adjusted R-squared 0.6477 0.5372 0.5667 0.5717 0.5533 0.5113 
F-statistic 2672.5170 1687.9980 2444.9930 2495.0880 2315.6640 1955.6110 
Prob(F-statistic) 0 0 0 0 0 0 
Included observations 20 20 20 20 20 20 
Note: *** p <0.01, ** p <0.05, * p <0.10 mean statistically significant at the one, five and ten percent level respectively. 
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The increased share of imports for SITC6998 (see Table 8-54) is partly due to an increase in 
China’s total GDP and Australia’s GDP per capita and the formation of AFTA and 
MERCOSUR. However, Australia’s total GDP, China’s GDP per capita, distance and 
exchange rate changes have negatively affected Australia’s imports from China. In addition, 
the formation of CUSFTA and NAFTA and Australia’s sole membership in CER and APEC 
have negatively impacted on Australia’s imports from China. The participation of both 
Australia and China in APEC does not seem to stimulate Australia’s imports. 
 
Table 8-54: Import results for SITC6998 articles, nes, of copper, nickel, aluminium, lead, 
zinc and tin 
Equation (7.1) studies the impact of regional trade agreements of AFTA, CUSFTA, NAFTA and MERCOSUR, in which neither 
Australia nor China are members, on Australia’s commodity trade with China. Equation (7.2) studies the effect of Australia’s sole 
membership in CER and APEC on its commodity trade with China. Equation (7.3) studies the impact of both Australia and 
China’s APEC membership on their bilateral commodity trade. 
Regression 1 uses distance adjusted by Australia’s GDP share. Regression 2 uses distance adjusted by Australia’s import price 
index. 
AFTA, CUSFTA, NAFTA and MERCOSUR take the value of one when they form a regional trade agreement and zero otherwise. 
CER takes the value of one when Australia is a member of CER, and zero otherwise. APEC1 takes the value of one when both 
Australia and China are members of APEC, and zero otherwise. APEC2 takes the value of one when only Australia is a member 
of APEC while China is not, and zero otherwise.  
Equation 7.1 Equation 7.2 Equation 7.3 
Regression 1 Regression 2 Regression 1 Regression 2 Regression 1 Regression 2 Variable 
Coefficient Coefficient Coefficient Coefficient Coefficient Coefficient 
Intercept 19.8899*** 14.9154*** 18.8532*** 9.4951*** 11.3015*** 7.8446*** 
Difference of Australia's 
GDP -2161.4270*** -1460.0990*** -1811.4820*** -715.6594*** -972.3070*** -557.2661*** 
Difference of China's GDP 944.1407*** 603.8578*** 710.8820*** 279.0329*** 244.0747*** 66.5656*** 
Difference of Australia's 
GDP per capita 2159.7320*** 1452.1870*** 1829.2930*** 721.3008*** 974.5553*** 551.9796*** 
Difference of China's GDP 
per capita -974.0624*** -632.1523*** -744.8899*** -302.8340*** -253.5861*** -72.4617*** 
Difference of distance 
adjusted by GDP share -9.9914*** __ -19.8805*** __ -9.6516*** __ 
Difference of distance 
adjusted by import price 
index __ -5.2704*** __ -7.0667*** __ -2.8272*** 
Difference of exchange rate 
between Australian dollar 
and Chinese RMB -2.9921*** -4.8732*** -1.5491*** -3.6863*** -0.8056*** -1.6022*** 
AFTA 2.2243*** 2.4674*** __ __ __ __ 
CUSFTA -2.2284*** -2.5389*** __ __ __ __ 
NAFTA -1.1750*** -1.7977*** __ __ __ __ 
MERCOSUR 1.8924*** 1.9879*** __ __ __ __ 
CER __ __ -0.6921*** -1.3699*** __ __ 
APEC2 __ __ -2.3493*** -2.1973*** __ __ 
APEC1 __ __ __ __ -0.7931*** -0.9441*** 
R-squared 0.4527 0.5268 0.4636 0.5867 0.1621 0.1850 
Adjusted R-squared 0.4524 0.5265 0.4634 0.5865 0.1617 0.1846 
F-statistic 1351.4590 1818.7340 1765.6850 2899.6090 451.5744 529.8671 
Prob(F-statistic) 0 0 0 0 0 0 
Included observations 25 25 25 25 25 25 
Note: *** p <0.01, ** p <0.05, * p <0.10 mean statistically significant at the one, five and ten percent level respectively. 
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8.3.4 Main regression results for Australia’s four-digit imports from 
China 
 
Increases in Australia’s total GDP and China’s GDP per capita do stimulate Australia’s 
imports from China in SITC7638, SITC7643 and SITC7599. The formation of CUSFTA tends 
to stimulate more imports from China in SITC7525 and SITC7638. The formation of 
MERCOSUR has positively impacted Australia’s imports in SITC7599. Joint participation in 
APEC by Australia and China is one of the reasons Australia’s shares of imports increased in 
SITC7522, SITC7525 and SITC7638. On the other hand, the devaluation of the Australian 
dollar does not cause Australia to import more from China in SITC7522 and SITC7643. 
Australia’s CER membership does not seem to impede Australia’s greater imports from 
China in SITC7599. Moreover, Australia’s sole participation in APEC does not hinder 
Australia from importing more from China in SITC7638, SITC7643, SITC7599 and SITC7611. 
 
The devaluation of the Australian dollar, the formation of NAFTA and Australia’s CER 
membership are the main reasons that Australia’s shares of imports decrease in the four-
digit sub-classifications under SITC84, SITC8942 and SITC8510. An increase in China’s total 
GDP and Australia’s GDP per capita, in addition, does not seem to stimulate Australia’s 
imports from China under sub-classifications of SITC84 and SITC8510. The formation of 
AFTA and the joint participation in APEC by Australia and China have negatively impacted 
Australia’s imports from China in SITC8942. 
 
The devaluation of the Australian dollar, the formation of CUSFTA and NAFTA and 
Australia’s CER membership are the main reasons for a decreased share of imports in 
SITC6522 and other four-digit sub-classifications under SITC6. Furthermore, an increase in 
China’s total GDP and Australia’s GDP per capita does not seem to stimulate Australia’s 
imports from China in these classifications. 
 
An increase in Australia’s total GDP has a positive impact on Australia’s imports from China 
in SITC6842, and China’s total GDP and Australia’s GDP per capita positively affect 
Australia’s imports in SITC6998. Furthermore, the formation of AFTA and MERCOSUR tends 
to stimulate Australia’s imports from China in SITC6842 and SITC6998. Australia and 
China’s joint participation in APEC does help Australia import more from China in SITC6842. 
In addition, the increased transport costs do not seem to hinder Australia’s imports from 
China in SITC6842. 
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8.4 MODELLING ISSUES AND DIRESCTIONS FOR FUTURE 
RESEARCH 
 
As Chapter Seven and Chapter Eight focus on studying the impact of regional trade 
agreements on commodity trade between Australia and China, some modelling issues 
should be noted for future studies.  
 
First is that the time series data for commodity trade are only available from 1979 to 2004 
and do not reflect the development before and after the European Union. Moreover, some 
SITC four-digit commodities do not have the full range of data over the period 1979-2004. 
Therefore, RTA variables, such as AFTA, CUSFTA, NAFTA, MERCOSUR, CER and APEC2, 
cannot be measured because of data unavailability. The positive and negative effects from 
the results for specific RTAs on Australia’s commodity trade with China may not indicate the 
true impact of these RTAs. 
 
Second is that some other factors that will affect changes in commodity trade flows between 
Australia and China and trade shares are not studied in these two chapters because of data 
unavailability. For instance, although changes in tariff duties have shown an important impact 
on Australia’s imports in textiles, clothing and footwear commodities from China, it has not 
been possible to model these effects in this study.   
 
8.5 CONCLUSION 
 
Chapter Seven and Chapter Eight study the impact of regional trade agreements on 
Australia’s commodity trade with China by examining current Australia’s exports to and 
imports from China in SITC listed commodities. These two chapters use an extended gravity 
model introduced in Chapter Three to investigate the relationship between Australia’s trade 
with China and other commodity trade determinants, including GDP and GDP per capita 
changes for Australia and China, the devaluation of the Australian dollar, the formation of 
AFTA, CUSFTA, NAFTA and MERCOSUR, Australia’s sole membership in CER and APEC 
and Australia and China’s joint APEC membership. 
 
Increases in GDP and GDP per capita in Australia and China are found to stimulate trade 
between the two countries in some specific commodities. Although there is not a clear impact 
found for distance, in some cases, increases in transportation costs do not seem to be an 
obstacle to trade between Australia and China. Generally speaking, the devaluation of the 
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Australian dollar is not a stimulus for more Australian exports to China; however, it impedes 
Australia’s imports from China in most kinds of commodities to some extent. 
 
The inception and implementation of regional trade agreements have a significant impact on 
Australia’s commodity trade with China. As the North American market became integrated 
with CUSFTA in the late 1980s and NAFTA in the early 1990s, so Canada and USA can 
trade more cheaply with Mexico, Australia and China have to find other markets for their 
products. Thus Australia tends to divert most kinds of commodity exports to China, while 
Australia diverts some of its commodity imports from China after the formation of CUSFTA, 
especially in textiles, footwear and toy products. 
 
Members in AFTA and MERCOSUR tend to trade more with each other after a trade 
liberalization process is carried out within their regions; thus making Australia divert most of 
its imports to China, principally in manufactured goods under SITC6 and SITC8. However, 
Australia does not seem to decrease its imports from AFTA and MERCOSUR members in 
machinery and transport equipment under SITC7. On the other hand, Australia does not tend 
to reduce its exports to AFTA and MERCOSUR countries in most kinds of commodities. 
 
Australia’s sole participation in regional trade agreements has impacted Australia’s trade with 
China to some extent. Australia tends to divert its exports to other CER and APEC members 
instead of exporting more to China. Australia’s CER membership seems to encourage 
Australia to divert its imports to the other CER member rather than import from China. 
However, Australia’s sole participation in APEC does not negatively impact Australia’s 
imports from China. 
 
In most of the commodities studied, Australia tends to trade more with China after both 
countries’ participate in trade liberalization within APEC area. The quick development of 
APEC has increased commodity trade between Australia and China. 
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Chapter 9 
 
CONCLUSION 
 
 
9.1 INTRODUCTION 
 
Realizing trade liberalization is currently the main goal of the World Trade Organization. 
However, there is still a long way to go and there are always uncertainties that will put 
obstacles in the way of this final goal. Therefore, how to realize free trade is of more 
importance than free trade itself. As a second best way to realize free trade, regional trade 
agreements provide their member countries more opportunities and easy-to-realize short 
term schedules for their trade and economic cooperation, which could not be realized 
immediately by their commitments to the WTO. Trade and economic cooperation between 
Australia and China can be further integrated under their commitments to the WTO, while at 
the same time, they implement their commitments to other WTO members. Future closer 
bilateral trade and economic cooperation will integrate Australia and China more tightly than 
would occur simply from their WTO commitments. From the discussions in this thesis, it can 
be clearly concluded that by participating in regional trade agreements, Australia and China 
have benefited in bilateral trade and investment as well as industry productivity improvement. 
 
This chapter presents conclusions for the whole thesis. Section 9.2 summarizes the main 
findings of this thesis. Section 9.3 points out the key contributions of this thesis as well as its 
limitations. Section 9.4 pinpoints some implications for future research. 
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9.2 MAIN FINDINGS OF THE THESIS 
 
This thesis focuses on studying the economic impact of the formation and implementation of 
a regional trade agreement on changes in trade flows, FDI inflows and industry total factor 
productivity growth in Australia and China. The empirical results show that both positive and 
negative effects can be found for trade flow changes, foreign direct investment inflow 
changes and TFP growth changes for both Australia and China. 
 
Following the introduction for this thesis, in an attempt to gain some insight into the trade 
liberalization progress, Chapter Two introduces Australia and China’s efforts in realizing a 
freer trade with their trading partners. It includes an overview of unilateral, multilateral and 
regional trade liberalization endeavours made by the two countries. This not only acquaints 
us with the development of the path to free trade that Australia and China take, based on 
their domestic demands and international pressure, but also provides a clear picture of their 
participation in regional trade and economic cooperation, especially in recent years. 
Moreover, this chapter introduces the current development of regional trade agreements 
around the world and arguments about advantages and disadvantages of regional trade 
agreements. It introduces the seven regional trade agreements that will be studied in the 
following chapters. In an addition, Chapter Two discusses previous empirical research on the 
effect of regional trade agreements on trade flow changes, foreign direct investment changes 
and industry productivity improvement with an extensive coverage of the existing literature. 
Together with Section 3.2.7, Section 4.2.5 and Section 6.1.3, it is evident from this study that 
although numerous studies have previously been conducted to examine the impact of RTAs 
on trade flows, FDI changes and productivity changes, literature investigating the cases of 
Australia and China has been limited. This reinforces interest in studying the impact of 
regional trade agreements on trade and economic changes within Australia and China in 
particular. 
 
Based on the knowledge of the development of trade liberalization in Australia and China 
and an investigation of the existing literature on the impact of regional trade agreements on 
trade and economic development, several empirical analyses are conducted in the 
subsequent six chapters. Briefly, the focus of the empirical analysis in each chapter hinges 
on the following key research questions: (1) Are there any trade creation effects and trade 
diversion effects for Australia and China from participating in a regional trade agreement? 
(Chapter Three); (2) Are there any trade creation and trade diversion effects occurring when 
Australia or China’s trading partners participate in a regional trade agreement? (Chapter 
Three); (3) Is there any impact on Australia and China’s FDI inflows when they participate in 
a regional trade agreement or if their FDI source countries participate in a regional trade 
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agreement? (Chapter Four); (4) How large is China’s industrial productivity? (Chapter Five); 
(5) Have Australia and China’s industrial productivities improved since they participated in a 
regional trade agreement? (Chapter Six); (6) Has the commodity trade between Australia 
and China been affected by either country’s participation in a regional trade agreement? 
(Chapter Seven and Chapter Eight). The findings of this thesis provide evidence on the 
impact of regional trade agreements on trade flow changes, FDI inflow changes and industry 
productivity changes for Australia and China. 
 
First, using a gravity model, incorporating both exporters and importers’ information, it is 
found in Chapter Three that trade creation effects and trade diversion effects do exist for 
members and non-members of regional trade agreements in the general trade analysis. 
When considering China’s trade with its trading partners, export creation effects are found for 
China in its intra-regional trade with other APEC members. Furthermore, when China was 
not a member of any regional trade agreements, China did not have an import diversion 
effect from MERCOSUR members or an export diversion effect from APEC members. When 
considering Australia’s trade with its trading partners, Australia as a CER member has an 
import diversion effect that enables Australia to import more from New Zealand at the 
expense of non-CER members. Similarly, in the investigation of trade between Australia and 
China, by stimulating trade between Australia and its CER trading partner, Australia tends to 
experience export diversion effects and import diversion effects on its trade with China. 
However, both Australia and China benefit from trade creation effects in enlarging bilateral 
trade when they both participate in APEC. The findings in Chapter Three suggest that 
regardless of other economies in the world, in the case of Australia and China, a single RTA 
membership for either of these two countries may result in a trade and welfare loss for both 
of them. However, if the two countries integrate their economies with closer bilateral 
economic and trade agreement, trade and welfare benefits should be expected in the future 
as is shown in Australia’s CER membership. 
 
Using a revised gravity model, Chapter Four investigates the effect of regional trade 
agreements on Australia and China’s foreign direct investment inflows. Although not all 
regional trade agreements investigated have affected FDI inflows, the formation and 
implementation of CER strengthens intra-regional trade and investment activities; thus non-
CER members tend to invest more in CER members in order to maintain and develop their 
market shares in the CER region. Although no impact could be found for CER in the special 
case of Australia and China as the sole FDI host country, the findings suggest that with freer 
trade and investment commitments to each other, if a bilateral free trade agreement were to 
exist, Australia and China would be expected to attract more FDI from each other as well as 
from other countries. 
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In order to study the determinants of total factor productivity and due to unavailability of TFP 
data for China, the total factor productivity growth is calculated in Chapter Five for Chinese 
mining, construction and manufacturing industries and their sub-industries. The chapter also 
investigates the contribution of TFP growth to national economy growth in both China and 
Australia. The results suggest that for the Chinese mining and quarrying industry and its sub-
industries and the construction industry, the contribution from total factor productivity growth 
surpasses that from capital input growth and labour input growth. However, the contribution 
from capital input growth plays the most important role in manufacturing industry output 
growth and the production and supply of power, gas and water industry output growth. Here, 
TFP growth only accounts for the second largest part of output growth but becomes more 
important in the late 1990s for the manufacturing sub-industries. As previous literature points 
out, the contribution from TFP growth is the largest to Australian market sector output growth, 
while TFP growth has a similar effect to capital input growth for the output growth of 
Australian manufacturing industries. The chapter suggests that nowadays as technical 
improvement has played a significant role in increasing industry output growth, technological 
improvement is imperative for future economic development. 
 
Using the data constructed in Chapter Five, Chapter Six investigates whether the 
establishment and implementation of a regional trade agreement including China and 
Australia has any effect on their TFP growth. In this chapter, not only RTAs themselves are 
used in the models, but also factors related to freer trade and FDI are included, such as the 
openness rate, the average tariff rate, total goods exports, industry exports and industry FDI 
inflows. It is not surprisingly to find that Chinese industries with comparative advantage, 
especially some mining and manufacturing sub-industries, improve their total factor 
productivity as they trade in a freer trade environment from both China’s unilateral trade 
liberalization efforts and China’s implementation of the commitments to regional trade 
integration. However, those industries that are less competitive seem to need more 
protection. The results are similar for total factor productivity in Australian industries. 
Australian industries with comparative advantages, especially some manufacturing sub-
industries, tend to improve their total factor productivity when they face a freer trade and 
investment environment. Those Australian industries with comparative disadvantages do not 
seem to increase their TFP in the same situation. This finding suggests that a freer trade and 
investment environment does stimulate domestic industries to improve their total factor 
productivity, as well as strengthen their comparative trade advantages. Although industries 
with comparative disadvantages do not seem to benefit much from trade and investment 
liberalization in the two countries, it is worth noting that it is the comparatively advantageous 
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products that are greatly traded around the world and it is those that have an opportunity to 
penetrate foreign markets. 
 
A further investigation of the effect of regional trade agreements on merchandise trade 
changes between Australia and China using the gravity model in Chapter Three is conducted 
in Chapter Seven and Chapter Eight. The former investigates one-digit commodity trade and 
the latter investigates four-digit commodity trade. 
 
In Australia’s commodity exports to China, the findings show that crude materials, except 
fuels, which have the largest share of Australian exports to China, tend to increase in value 
after Australia and China’s joint APEC membership and the implementation of NAFTA. 
Furthermore, the implementation of CUSFTA and MERCOSUR and Australia and China’s 
joint membership in APEC positively affect Australia’s exports of iron ore to China. The 
implementation of CUSFTA and NAFTA and Australia and China’s APEC membership 
positively impact Australia’s exports to China in other non-ferrous base metal waste and 
scrap. Not surprisingly, one of the reasons that Australia tends to export less food and live 
animals to China lies in Australia’s sole participation in CER and APEC. Moreover, 
Australia’s sole membership in CER negatively affects other unmilled wheat and barley 
products exported to China. Generally speaking, Australia’s sole membership in APEC 
negatively impacts Australia’s exports to China in manufactured goods classified by materials. 
For its specific commodities, Australia’s sole participation in CER tends to decrease 
Australia’s exports in tinned sheets and steel plates and unwrought zinc and zinc alloys. 
Australia’s sole participation in APEC tends to decrease Australia’s exports in tinned sheets 
and steel plates, and yarn of wool or animal hair. Apart from these three major commodities, 
other commodities exported to China increased because of the formation and 
implementation of RTAs that Australia and China do not participate in, such as increased 
exports of mineral fuels, animal and vegetable oils and machinery and transport equipment 
because of the implementation of AFTA, export increase for beverage and chemicals 
because of the implementation of CUSFTA and export increase in most kinds of commodities 
because of the implementation of MERCOSUR. 
 
The findings show that Australia’s imports from China in machinery and transport equipment 
tend to increase after the implementation of CUSFTA and MERCOSUR, while there is a 
decrease after Australia’s participation in CER in the one-digit commodity classification 
analysis. However, in the four-digit commodity classification analysis, the findings show that 
the joint participation in APEC of Australia and China is one of the reasons for an increase in 
Australia’s imports in complete digital data processing machines, peripheral units and other 
sound recording and reproducer, video recorders. Moreover, Australia’s sole membership in 
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CER does not reduce Australia’s imports in parts and accessories for machines of headings 
7512 and 752; while Australia’s sole membership in APEC does not reduce Australia’s 
imports in other sound recording and reproducer, video recorder, and television, radio-
broadcasting and transmitters. 
 
In the one-digit commodity classification analysis, the findings show that Australia tends to 
import more miscellaneous manufactured articles from China after the implementation of 
CUSFTA and Australia and China’s joint participation in APEC; while Australia tends to 
decease its imports in the same commodity classifications because of Australia’s sole 
membership in CER. In the four-digit commodity classification analysis, Australia’s CER 
membership and the implementation of NAFTA negatively impact Australia’s imports in 
articles of apparel and clothing accessories, children’s toys and indoor games and footwear. 
Moreover, the joint participation in APEC by Australia and China and the implementation of 
AFTA do not tend to increase Australia’s imports in children’s toys and indoor games. 
 
In the one-digit commodity classification analysis, the findings show that Australia tends to 
import more manufactured goods classified chiefly by materials after Australia and China’s 
APEC membership and the implementation of AFTA; while Australia tends to decrease its 
imports from China because of Australia’s sole CER membership. In the four-digit commodity 
classification analysis, Australia’s sole membership in CER and the implementation of 
CUSFTA and NAFTA are one of the reasons for the reduction in Australia’s imports in cotton 
fabrics, woven, bleached, dyed or otherwise finished commodities as well as other 
commodities in the four-digit sub-classifications. 
 
In the one-digit commodity classification analysis, Australia tends to import more from China 
in mineral fuels, animal and vegetable oils, chemicals and related products because of the 
implementation of AFTA, beverages and tobacco because of the implementation of NAFTA 
and most classified commodities because of the formation of MERCOSUR.  
 
9.3 KEY CONTRIBUTIONS AND LIMITATIONS 
 
9.3.1 Key Contributions 
 
Although the issue of the impact of regional trade agreements on trade and foreign direct 
investment has been addressed in previous literature, the major contribution of this thesis is 
the investigation of this issue in Australia and China, together with the impact of regional 
trade agreements on industry productivity improvement, which is of increasing interest as 
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Australia and China endeavour to reach a free trade agreement that is supposed to benefit 
both countries. 
 
Firstly, the thesis introduces the trade liberalization progress made by Australia and China. 
Specifically, it pinpoints Australia and China’s efforts in participating in regional trade and 
economic cooperation that will benefit each country in the near future. 
 
Secondly, in addition to estimating the effect of regional trade agreements in affecting trade 
flows in a sample of thirty-nine countries and areas over the period 1980-2004, this thesis 
concentrates on analysing the impact of regional trade agreements on Australia and China’s 
trade with their trading partners and trade between Australia and China in Chapter Three, 
which reinforces the expectations of the beneficial effects of a future bilateral free trade 
agreement between Australia and China. 
 
Thirdly, the role of participating in regional trade agreements in stimulating foreign direct 
investment is considered in this thesis in Chapter Four. It is a complementary analysis to the 
impact of regional trade agreements on trade flow changes.  Some limited significant results 
are found. 
 
Fourthly, as a country’s economic growth and development and welfare improvement mainly 
come from productivity improvement, this thesis further estimates the impact of regional 
trade agreements on total factor productivity improvement in Australia and China’s industries 
in Chapter Six. Total factor productivity improvement is one of the important factors that each 
country pursues when liberalizing their trade and investment environment. Chapter Six uses 
total factor productivity growth as a dependent variable to study its determinants and the 
impact of regional trade agreements as little investigation has been done previously on this 
issue. Chapter Five uses the production function to calculate Chinese Secondary Industry 
and its sub-industries’ total factor productivity growth, which is required for the analysis in 
Chapter Six, as this has not been done for the required industries in previous literature. 
 
Finally, as a supplement to trade flow analysis, this thesis further studies the impact of 
regional trade agreements on commodity trade between Australia and China along with other 
factors in Chapter Seven and Chapter Eight, which has not been done in previous literature 
to the author’s best knowledge. It is not surprisingly to find that the formation and 
implementation of regional trade agreements in which Australia and China are not members 
has encouraged Australia to divert its exports or imports to China. Furthermore, Australia’s 
sole membership in CER and APEC has positively or negatively impacted on specific 
commodity trade between Australia and China. Moreover, Australia and China’s joint 
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membership in APEC does stimulate trade between the two countries. It seems that Australia 
and China will benefit by enlarging bilateral trade and foreign direct investment as well as 
improving their industrial productivity if a future free trade agreement is signed and 
implemented. 
 
9.3.2 Limitations 
 
The main limitation of the empirical analysis in this thesis is primarily caused by the 
characteristics of the sample. As mentioned in Section 4.3.5, Section 5.3.5, Section 6.4 and 
Section 8.4, there are data unavailability issues and variable measurement issues that affect 
the reliability of the estimated equations. As most of the data are after the 1980s, when we 
estimate the impact of the European Union, which was formed in the mid-1950s, the results 
are not as reliable as using the data from the 1950s. Furthermore, FDI inflows data are not 
available for the full period from the early 1980s, but some start in the late 1980s or the early 
1990s; hence there may be potential bias for results of the impact of CUSFTA, NAFTA, CER 
and AFTA. Moreover, in the industrial total factor productivity analysis, Chinese TFP growth 
data are mainly only from the late 1980s; thus there may be potential bias due to a small 
sample. In addition, industry data could not be found for industrial total factor productivity 
analysis, including industry protection rate, industry market openness rate, industry research 
and development expenditure, industry education expenditure, industry FDI inflows and 
industry exports; therefore, for the above variables country level data are used that may 
cause some bias. 
 
In addition, it is well known that any equation used in an empirical study always has 
limitations that need to be improved in future studies. The utilization of variables, including 
the number of variables that are used in the equation and their definitions, is another problem. 
For example, as pointed out in Section 3.2.2, Oguledo and Macphee (1994) explain that 
around fifty additional variables besides GDP and distance variables are utilized in the 
gravity model to estimate the determinants of trade flows in previous studies. However, it is 
impossible to use all of these variables in the gravity model for specific sample estimations 
due to data unavailability and the importance of selecting each variable. Therefore, in order 
to specialize on studying the impact of regional trade agreements, this thesis chooses RTA 
variables together with some important economic indicators of the sample for the estimations. 
This is also the case for foreign direct investment and productivity studies. 
 
One phenomenon is worth noting here. In the analysis for the four-digit commodity trade 
between Australia and China in Chapter Eight, the coefficients of the total GDP variable have 
opposite signs to the coefficients of the GDP per capita variable, and this is the case for both 
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Australia and China. Furthermore, the coefficients of Australian total GDP and GDP per 
capita always have opposite signs to the coefficients of Chinese total GDP and GDP per 
capita. Additionally, the signs of the coefficients for total GDP and GDP per capita are not 
consistent for the commodities reported. Therefore, no explanation can be given for the 
behaviour of these two variables and why they have positively and negatively impacted on 
commodity trade between Australia and China. This issue needs further investigation in the 
future. 
 
9.4 IMPLICATIONS FOR FUTURE RESEARCH 
 
The diversification benefits of participating in regional trade agreements investigated in this 
thesis provide Australia and China with a vision for realizing more trade and foreign direct 
investment with each other as well as improving industrial productivity if the two countries 
can cooperate with each other in a closer economic relationship. However, as with most 
studies, the investigations undertaken in this thesis have given rise to some questions that 
could provide further insight into these issues. 
 
Firstly, although the impact of regional trade agreements on trade flows and foreign direct 
investment of Australia and China has been investigated in this thesis, the exact effect for 
specific industries is unclear in this study as the development of industries, especially 
industries with country comparative advantages and industries currently under protection, are 
of particular importance to government policies and foreign affairs strategy. Therefore, the 
degree of the impact of regional trade agreements on industry trade flows and industry FDI 
inflows are of particular interest in the future. 
 
Secondly, the significant development of the trade in services is currently another important 
factor apart from merchandise trade in a bilateral trade relationship. It is also an important 
area in bilateral, regional and multilateral trade negotiations. Because trade in services data 
are not available from the Direction of Trade Statistics of the International Monetary Fund, 
this thesis only focuses on merchandise trade analysis in Chapter Three, and detailed 
commodity classifications in Chapter Seven and Chapter Eight. However, the impact of 
regional trade agreements on trade in services should not be neglected in future studies. 
 
Thirdly, another area for further investigation is the comparison between the relationship of 
either Australia or China to its different major trading partners. For example, comparing 
Australia’s relationship with China with Australia’s relationship with the USA, Australia’s 
relationship with Japan, Australia’s relationship with the EU and Australia’s relationship with 
  
381 
AFTA; comparing China’s relationship with Australia with China’s relationship with the USA, 
China’s relationship with Japan, China’s relationship with the EU and China’s relationship 
with AFTA. This comparison would show how close the relationship between Australia and 
China is compared to their relationship with other trading partners. 
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APPENDICES 
 
APPENDIX A Original empirical results for Chapter Six 
 
Table A-1: Results for second level industries TFP growth panel data regression 
Regression 1 uses all the economic variables except China’s FDI inflows. Regression 2 uses the variables in Regression 1 plus 
the APEC variable. Regression 3 uses all the economic variables. Regression 4 uses all the economic variables plus the APEC 
variable. 
CLRATIOG represents the capital-labour ratio growth rate; D(LNDRND) represents the difference of the log of deflated R&D 
expenditure; D(LNDEDUCATION) represents the difference of the log of deflated education expenditure; D(LNOPENNESS) 
represents the difference of the log of openness rate; LNTARIFF represents the log of tariff rate; D(LNDEXPORT) represents 
the difference of the log of deflated exports; LNDFDI represents the log of deflated FDI; APEC represents the value of one when 
China is a member of APEC, while zero otherwise.  
A1_C is the specific coefficient of mining and quarrying industry; A9_C is the specific coefficient of manufacturing industry; 
A39_C is the specific coefficient of production and supply of power, gas and water industry; A43_C is the specific coefficient of 
construction industry. 
Regression 1 Regression 2 Regression 3 Regression 4 Variable 
Coefficient t-Statistic Coefficient t-Statistic Coefficient t-Statistic Coefficient t-Statistic 
CLRATIOG -0.8350*** -12.5870 -0.8192*** -12.7139 -0.1106 -0.4624 -0.1296 -0.5295 
D(LNDRND) 48.2275 1.0433 -8.8138 -0.1712 31.4604 0.6470 22.0028 0.4163 
D(LNDEDUCATION) 152.4473*** 2.6831 106.2351* 1.8107 116.1463* 1.7490 106.1718 1.5129 
D(LNOPENNESS) -56.9489 -1.4818 -114.1614** -2.5273 24.5900 0.5345 8.0817 0.1403 
LNTARIFF 1.1789 0.1964 19.7142* 1.9402 14.3052 1.1094 17.8006 1.1958 
D(LNDEXPORT) 20.5490 0.7176 73.7011** 2.0154 -10.5685 -0.3067 2.4791 0.0564 
LNDFDI __ __ __ __ 4.7297 0.9695 3.9584 0.7643 
APEC __ __ 26.7944** 2.2207 __ __ 7.4633 0.4856 
Fixed Effects         
_A1--C -14.3274  -51.5505  -83.6869  -84.2235  
_A9--C -22.4287  -59.6718  -111.0003  -108.5411  
_A39--C -17.3464  -54.9145  -97.4208  -96.8960  
_A43--C -11.9003  -49.1302  -83.9899  -84.1359  
R-squared 0.7874  0.8055  0.3876  0.3916  
Adjusted R-squared 0.7519  0.7688  0.2221  0.2057  
F-statistic 39.9906  36.5737  3.9037  3.3106  
Prob(F-statistic) 0.0000  0.0000  0.0040  0.0080  
Included 
observations 16  16  16  16  
Number of cross-
sections used 4  4  4  4  
Total panel 
(balanced) 
observations 
64  64  64  48  
Sample(adjusted) 1988 2003  1988 2003  1988 2003  1988 2003  
Note: *** p <0.01, ** p <0.05, * p <0.10 mean statistically significant at the one, five and ten percent level respectively. 
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Table A-2: Results for second level mining and quarrying industry TFP growth 
Regression 1 uses all the economic variables except for China’s FDI inflows. Regression 2 uses the variables in Regression 1 
plus the APEC variable. Regression 3 uses all the economic variables.  
CLRATIOG represents the capital-labour ratio growth rate; D(LNDRND) represents the difference of the log of deflated R&D 
expenditure; D(LNDEDUCATION) represents the difference of the log of deflated education expenditure; D(LNOPENNESS) 
represents the difference of the log of openness rate; LNTARIFF represents the log of tariff rate; D(LNDEXPORT) represents 
the difference of the log of deflated exports; LNDFDI represents the log of deflated FDI; APEC represents the value of one when 
China is a member of APEC, while zero otherwise.  
Regression 1 Regression 2 Regression 3 Variable 
Coefficient t-Statistic Coefficient t-Statistic Coefficient t-Statistic 
C -18.2800* -1.7782 -68.9246*** -4.3772 -50.6977*** -1.37E+13 
CLRATIOG -0.0055 -0.0255 -0.2731 -1.3415 1.3258*** 2.56E+13 
D(LNDRND) 76.4181* 1.9061 -24.3705 -0.5551 89.0767*** 2.24E+13 
D(LNDEDUCATION) 82.3795 1.5753 48.1956 1.0160 -44.5747*** -2.84E+12 
D(LNOPENNESS) 0.2356 0.0076 -82.6873** -2.3757 169.0655*** 4.72E+13 
LNTARIFF 1.8645 0.3760 28.0627*** 3.5239 -29.4039*** -2.87E+13 
D(LNDEXPORT) -5.6480 -0.2415 71.6150** 2.5063 -52.0335*** -2.20E+13 
LNDFDI __ __ __ __ 5.5463*** 1.77E+13 
APEC __ __ 38.4984*** 3.9562 __ __ 
R-squared 0.3692  0.5070  1.0000  
Adjusted R-squared 0.3028  0.4454  1.0000  
F-statistic 5.5603  8.2270  3.07E+27  
Prob(F-statistic) 0.0001  0.0000  0.0000  
Included observations 16  16  8  
Sample(adjusted) 1988 2003  1988 2003  1996 2003  
Note: *** p <0.01, ** p <0.05, * p <0.10 mean statistically significant at the one, five and ten percent level 
respectively. 
 
Table A-3: Results for second level manufacturing industry TFP growth 
Regression 1 uses all the economic variables except for China’s FDI inflows. Regression 2 uses the variables in Regression 1 
plus the APEC variable. Regression 3 uses all the economic variables. Regression 4 uses all the economic variables plus the 
APEC variable. 
CLRATIOG represents the capital-labour ratio growth rate; D(LNDRND) represents the difference of the log of deflated R&D 
expenditure; D(LNDEDUCATION) represents the difference of the log of deflated education expenditure; D(LNOPENNESS) 
represents the difference of the log of openness rate; LNTARIFF represents the log of tariff rate; D(LNDEXPORT) represents 
the difference of the log of deflated exports; LNDFDI represents the log of deflated FDI; APEC represents the value of one when 
China is a member of APEC, while zero otherwise.  
Regression 1 Regression 2 Regression 3 Regression 4 Variable 
Coefficient t-Stat Coefficient t-Stat Coefficient t-Stat Coefficient t-Stat 
C -51.4647*** -4.8121 -75.8423*** -4.0593 -228.2530** -2.4702 -201.9997** -2.0230 
CLRATIOG -0.5970** -2.1457 -0.6642** -2.3901 -0.2222 -0.6646 -0.3398 -0.9082 
D(LNDRND) 55.4307 1.0648 9.9683 0.1693 48.8353 0.9580 26.6054 0.4438 
D(LNDEDUCATION) 259.6785*** 3.7479 243.3984*** 3.5192 178.7603** 2.2435 188.1084** 2.3195 
D(LNOPENNESS) 34.1937 0.6530 -13.3019 -0.2225 56.4185 1.0757 26.7794 0.3990 
LNTARIFF 16.9250*** 3.2518 28.9902*** 3.1518 36.3587*** 3.2173 38.3621*** 3.2806 
D(LNDEXPORT) -83.7511** -2.6219 -44.2824 -1.1012 -78.0572** -2.4899 -58.7510 -1.4146 
LNDFDI __ __ __ __ 10.6890* 1.9256 8.3339 1.2859 
APEC __ __ 17.0274 1.5814 __ __ 8.8702 0.7129 
R-squared 0.4381  0.4621  0.4730  0.4778  
Adjusted R-squared 0.3789  0.3949  0.4071  0.4019  
F-statistic 7.4066  6.8729  7.1798  6.2907  
Prob(F-statistic) 0.0000  0.0000  0.0000  0.0000  
Included observations 16  16  16  16  
Sample(adjusted) 1988 2003  1988 2003  1988 2003  1988 2003  
Note: *** p <0.01, ** p <0.05, * p <0.10 mean statistically significant at the one, five and ten percent level respectively. 
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Table A-4: Results for second level production and supply of power, gas and water 
industry TFP growth 
Regression 1 uses all the economic variables except for China’s FDI inflows. Regression 2 uses the variables in Regression 1 
plus the APEC variable. Regression 3 uses all the economic variables.  
CLRATIOG represents the capital-labour ratio growth rate; D(LNDRND) represents the difference of the log of deflated R&D 
expenditure; D(LNDEDUCATION) represents the difference of the log of deflated education expenditure; D(LNOPENNESS) 
represents the difference of the log of openness rate; LNTARIFF represents the log of tariff rate; D(LNDEXPORT) represents 
the difference of the log of deflated exports; LNDFDI represents the log of deflated FDI; APEC represents the value of one when 
China is a member of APEC, while zero otherwise.  
Regression 1 Regression 2 Regression 3 Variable 
Coefficient t-Statistic Coefficient t-Statistic Coefficient t-Statistic 
C -1.4333 -0.1479 -52.3915*** -3.5066 -610.5804*** -1.44E+11 
CLRATIOG -0.8873*** -29.3906 -0.8506*** -30.3306 -1.9255*** -2.67E+11 
D(LNDRND) 92.1219** 2.4976 17.4700 0.4702 -229.1811*** -1.54E+11 
D(LNDEDUCATION) -24.8814 -0.5555 -93.2360** -2.1791 -424.7762*** -1.83E+11 
D(LNOPENNESS) -129.9836*** -4.2577 -205.5570*** -6.3277 -4.5785*** -4.52E+09 
LNTARIFF 2.7305 0.5400 27.0655*** 3.6783 80.7005*** 1.68E+11 
D(LNDEXPORT) 90.1870*** 3.9379 161.1749*** 6.0942 42.1339*** 6.11E+10 
LNDFDI __ __ __ __ 52.8310*** 1.49E+11 
APEC __ __ 38.0066*** 4.1577 __ __ 
R-squared 0.9513  0.9628  1.0000  
Adjusted R-squared 0.9461  0.9581  1.0000  
F-statistic 185.4610  206.8576  2.33E+22  
Prob(F-statistic) 0.0000  0.0000  0.0000  
Included observations 16  16  8  
Sample(adjusted) 1988 2003  1988 2003  1996 2003  
Note: *** p <0.01, ** p <0.05, * p <0.10 mean statistically significant at the one, five and ten percent level respectively. 
 
Table A-5: Results for second level construction industry TFP growth  
Regression 1 uses all the economic variables except for China’s FDI inflows. Regression 2 uses the variables in Regression 1 
plus the APEC variable. Regression 3 uses all the economic variables. Regression 4 uses all the economic variables plus the 
APEC variable. 
CLRATIOG represents the capital-labour ratio growth rate; D(LNDRND) represents the difference of the log of deflated R&D 
expenditure; D(LNDEDUCATION) represents the difference of the log of deflated education expenditure; D(LNOPENNESS) 
represents the difference of the log of openness rate; LNTARIFF represents the log of tariff rate; D(LNDEXPORT) represents 
the difference of the log of deflated exports; LNDFDI represents the log of deflated FDI; APEC represents the value of one when 
China is a member of APEC, while zero otherwise.  
Regression 1 Regression 2 Regression 3 Regression 4 Variable 
Coefficient t-Stat Coefficient t-Stat Coefficient t-Stat Coefficient t-Stat 
C -19.1987** -2.5345 -22.0495* -1.7241 28.9174 0.7380 26.3118 0.6576 
CLRATIOG -0.1368 -0.8810 -0.1352 -0.8629 -0.2310 -1.3438 -0.2316 -1.3372 
D(LNDRND) 40.8755 1.5438 36.4668 1.1743 62.1680* 1.9822 56.4768 1.6303 
D(LNDEDUCATION) 135.6185*** 4.0705 132.2100*** 3.6972 152.8858*** 4.2575 148.5110*** 3.9299 
D(LNOPENNESS) -27.6123 -0.9443 -31.8606 -0.9594 -31.8940 -1.0887 -38.1540 -1.1426 
LNTARIFF -3.9317 -1.0125 -2.5033 -0.3874 -13.5137 -1.5756 -11.7538 -1.2127 
D(LNDEXPORT) 34.3042* 1.8375 38.2978 1.6172 27.2848 1.4061 32.8239 1.3712 
LNDFDI __ __ __ __ -3.3916 -1.2514 -3.4977 -1.2749 
APEC __ __ 2.0168 0.2779 __ __ 2.9082 0.4011 
R-squared 0.7346  0.7349  0.7418  0.7425  
Adjusted R-squared 0.7066  0.7018  0.7095  0.7051  
F-statistic 26.2885  22.1793  22.9805  19.8267  
Prob(F-statistic) 0.0000  0.0000  0.0000  0.0000  
Included observations 16  16  16  16  
Sample(adjusted) 1988 2003  1988 2003  1988 2003  1988 2003  
Note: *** p <0.01, ** p <0.05, * p <0.10 mean statistically significant at the one, five and ten percent level respectively. 
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Table A-6a: Results for panel data regression using third level data 
Regression 1 uses all the economic variables except for China’s FDI inflows. Regression 2 uses the variables in Regression 1 
plus the APEC variable.  
CLRATIOG represents the capital-labour ratio growth rate; D(LNDRND) represents the difference of the log of deflated R&D 
expenditure; D(LNDEDUCATION) represents the difference of the log of deflated education expenditure; D(LNOPENNESS) 
represents the difference of the log of openness rate; LNTARIFF represents the log of tariff rate; D(LNDEXPORT) represents 
the difference of the log of deflated exports; APEC represents the value of one when China is a member of APEC, while zero 
otherwise.  
A2_C is the specific coefficient of coal mining and processing sub-industry; A3_C is the specific coefficient of petroleum and 
natural gas extraction sub-industry; A4_C is the specific coefficient of ferrous metals mining and dressing sub-industry; A5_C is 
the specific coefficient of nonferrous metals mining and dressing sub-industry; A6_C is the specific coefficient of non-metal 
minerals mining and dressing sub-industry; A7_C is the specific coefficient of other minerals mining and dressing sub-industry; 
A8_C is the specific coefficient of logging and transport of timber and bamboo sub-industry; A10_C is the specific coefficient of 
food processing sub-industry; A11_C is the specific coefficient of food production sub-industry; A12_C is the specific coefficient 
of beverage production sub-industry; A13_C is the specific coefficient of tobacco processing sub-industry; A14_C is the specific 
coefficient of textile sub-industry; A15_C is the specific coefficient of garments and other fiber products sub-industry; A16_C is 
the specific coefficient of leather, furs, down and related products sub-industry; A17_C is the specific coefficient of timber 
processing, bamboo cane, palm, fiber and straw products sub-industry; A18_C is the specific coefficient of furniture 
manufacturing sub-industry; A19_C is the specific coefficient of papermaking and paper products sub-industry; A20_C is the 
specific coefficient of printing and record medium reproduction sub-industry; A21_C is the specific coefficient of cultural, 
educational and sports goods sub-industry; A22_C is the specific coefficient of petroleum refining and coking sub-industry; 
A23_C is the specific coefficient of raw chemical materials and chemical products sub-industry; A24_C is the specific coefficient 
of medical and pharmaceutical products sub-industry; A25_C is the specific coefficient of chemical fiber sub-industry; A26_C is 
the specific coefficient of rubber products sub-industry; A27_C is the specific coefficient of plastic products sub-industry; A28_C 
is the specific coefficient of non-metal mineral products sub-industry; A29_C is the specific coefficient of smelting and pressing 
of ferrous metals sub-industry; A30_C is the specific coefficient of smelting and pressing of nonferrous metals sub-industry; 
A31_C is the specific coefficient of metal products sub-industry; A32_C is the specific coefficient of ordinary machinery sub-
industry; A33_C is the specific coefficient of special purposes equipment sub-industry; A34_C is the specific coefficient of 
transport equipment sub-industry; A35_C is the specific coefficient of electric equipment and machinery sub-industry; A36_C is 
the specific coefficient of electronic and telecommunications sub-industry; A37_C is the specific coefficient of instruments, 
meters, cultural and clerical machinery sub-industry; A38_C is the specific coefficient of “other manufacturing” sub-industry; 
A40_C is the specific coefficient of production and supply of power, steam and hot water sub-industry; A41_C is the specific 
coefficient of production and supply of gas sub-industry; A42_C is the specific coefficient of production and supply of tap water 
sub-industry. 
Regression 1 Regression 2 Variable 
Coefficient t-Statistic Coefficient t-Statistic 
CLRATIOG 0.0039 1.3872 0.0040 1.4184 
D(LNDRND) 131.3453*** 3.1135 70.7564 1.4870 
D(LNDEDUCATION) 120.9311** 2.3244 65.9053 1.1855 
D(LNOPENNESS) 68.7092** 1.9932 1.5261 0.0360 
LNTARIFF 7.3421 1.1971 29.1384*** 2.8745 
D(LNDEXPORT) -97.6541*** -3.6784 -36.0008 -1.0303 
APEC __ __ 33.2279*** 2.6908 
Fixed Effects         
_A2--C -23.3942   -69.0761   
_A3--C -24.0756   -70.3021   
_A4--C -23.5066   -69.1885   
_A5--C -25.0251   -70.7069   
_A6--C -38.3018   -83.4957   
_A7--C 11.3254   -37.8793   
_A8--C -33.0194   -78.9029   
_A10--C -37.0744   -82.2680   
_A11--C -71.0929   -116.7782   
_A12--C -37.4909   -82.6846   
_A13--C -35.3715   -80.5654   
_A14--C -29.1661   -74.8476   
_A15--C -27.4726   -73.1540   
_A16--C -26.3779   -72.0593   
_A17--C -24.8301   -70.5116   
_A18--C -27.1310   -72.8124   
_A19--C -29.1937   -74.8753   
_A20--C -27.6867   -73.3683   
_A21--C -31.9337   -77.6147   
_A22--C -33.7690   -79.4507   
_A23--C -75.4966   -121.1828   
_A24--C -34.2265   -80.4528   
_A25--C -34.0123   -80.2383   
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Table A-6b: Results for panel data regression using third level data 
Regression 1 Regression 2 Variable 
Coefficient t-Statistic Coefficient t-Statistic 
_A26--C -35.1681   -81.3945   
_A27--C -33.9152   -80.1415   
_A28--C -41.0902   -86.2839   
_A29--C -24.9168   -71.1431   
_A30--C -28.6009   -74.8271   
_A31--C -29.1226   -75.3490   
_A32--C -35.0879   -80.2817   
_A33--C -36.1506   -81.3444   
_A34--C -28.1026   -75.4416   
_A35--C -32.4665   -79.8054   
_A36--C -27.5193   -74.8586   
_A37--C -27.8260   -75.1649   
_A38--C -24.4864   -70.3645   
_A40--C -35.3730   -80.5672   
_A41--C -26.6324   -72.1665   
_A42--C -30.8555   -76.5373   
R-squared 0.1280   0.1408   
Adjusted R-squared 0.0492   0.0613   
F-statistic 14.2984   13.2748   
Prob(F-statistic) 0.0000   0.0000   
Included observations 16   16   
Number of cross-sections used 39   39   
Total panel (balanced) 
observations 532   532   
Sample(adjusted) 1988 2003   1988 2003   
Note: *** p <0.01, ** p <0.05, * p <0.10 mean statistically significant at the one, five and ten 
percent level respectively. 
 
Table A-7: Results for TFP growth of coal mining and processing sub-industry and 
petroleum and natural gas extraction sub-industry  
Regression 1 uses all the economic variables except for China’s FDI inflows. Regression 2 uses the variables in Regression 1 
plus the APEC variable.  
CLRATIOG represents the capital-labour ratio growth rate; D(LNDRND) represents the difference of the log of deflated R&D 
expenditure; D(LNDEDUCATION) represents the difference of the log of deflated education expenditure; D(LNOPENNESS) 
represents the difference of the log of openness rate; LNTARIFF represents the log of tariff rate; D(LNDEXPORT) represents 
the difference of the log of deflated exports; APEC represents the value of one when China is a member of APEC, while zero 
otherwise.  
Coal mining and processing Petroleum and natural gas extraction 
Regression 1 Regression 2 Regression 1 Regression 2 Variable 
Coefficient t-Stat Coefficient t-Stat Coefficient t-Stat Coefficient t-Stat 
C -5.2175* -1.6635 -49.8242*** -8.9671 -1.1106 -0.2979 -49.3237*** -8.2338 
CLRATIOG -0.9786*** -11.3384 -0.6626*** -7.5847 0.1515** 2.5853 0.0783 1.4291 
D(LNDRND) 98.7922*** 7.9676 55.2704*** 4.4297 45.3886*** 2.7708 -38.2961** -2.2026 
D(LNDEDUCATION) -28.8207** -2.0331 -89.9093*** -6.0958 65.3567*** 3.1958 15.7338 0.8029 
D(LNOPENNESS) -185.0237*** -15.3623 -220.3244*** -18.5656 26.7861* 1.9216 -37.8520*** -2.6139 
LNTARIFF 10.7348*** 7.3846 30.5781*** 12.2263 -11.7554*** -5.8376 11.8469*** 3.9016 
D(LNDEXPORT) 95.0768*** 11.3996 136.5289*** 15.2570 19.7827** 2.2152 87.0248*** 8.1151 
APEC __ __ 28.9711*** 9.4528 __ __ 36.5500*** 9.8493 
R-squared 0.5662  0.6211  0.4160  0.5000  
Adjusted R-squared 0.5620  0.6168  0.4099  0.4940  
F-statistic 134.2045  144.2705  68.6117  82.4371  
Prob(F-statistic) 0.0000  0.0000  0.0000  0.0000  
Included 
observations 16  16  15  15  
Sample(adjusted) 1988 2003  1988 2003  1989 2003  1989 2003  
Note: *** p <0.01, ** p <0.05, * p <0.10 mean statistically significant at the one, five and ten percent level respectively. 
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Table A-8: Results for TFP growth of ferrous metals mining and dressing sub-industry 
and nonferrous metals mining and dressing sub-industry  
Regression 1 uses all the economic variables except for China’s FDI inflows. Regression 2 uses the variables in Regression 1 
plus the APEC variable.  
CLRATIOG represents the capital-labour ratio growth rate; D(LNDRND) represents the difference of the log of deflated R&D 
expenditure; D(LNDEDUCATION) represents the difference of the log of deflated education expenditure; D(LNOPENNESS) 
represents the difference of the log of openness rate; LNTARIFF represents the log of tariff rate; D(LNDEXPORT) represents 
the difference of the log of deflated exports; APEC represents the value of one when China is a member of APEC, while zero 
otherwise.  
Ferrous metals mining and dressing Nonferrous metals mining and dressing 
Regression 1 Regression 2 Regression 1 Regression 2 Variable 
Coefficient t-Stat Coefficient t-Stat Coefficient t-Stat Coefficient t-Stat 
C -30.3677*** -7.7035 -71.6879*** -11.2574 -27.7526*** -8.6922 -20.6605*** -2.9938 
CLRATIOG 0.0465 0.9949 0.0389 0.8744 0.2534*** 3.5085 0.3134*** 3.5273 
D(LNDRND) 271.5483*** 15.1925 204.7413*** 10.8084 99.5753*** 8.7638 110.8545*** 7.4114 
D(LNDEDUCATION) -101.4151*** -5.4046 -149.4635*** -7.9324 43.0210** 2.4590 41.1620** 2.3435 
D(LNOPENNESS) -4.2096 -0.3003 -71.0037*** -4.5151 -22.1723** -2.0092 -7.5205 -0.4482 
LNTARIFF 21.5532*** 11.0460 42.2117*** 13.3043 11.4749*** 7.1194 7.8705** 2.2472 
D(LNDEXPORT) -52.7001*** -4.8319 8.5252 0.6618 -21.6850*** -3.1323 -31.0247*** -2.9208 
APEC __ __ 29.6938*** 8.0324 __ __ -4.3238 -1.1591 
R-squared 0.4391  0.4923  0.5016  0.5027  
Adjusted R-squared 0.4337  0.4865  0.4968  0.4970  
F-statistic 80.5105  85.3304  103.4999  88.9555  
Prob(F-statistic) 0.0000  0.0000  0.0000  0.0000  
Included observations 16  16  16  16  
Sample(adjusted) 1988 2003  1988 2003  1988 2003  1988 2003  
Note: *** p <0.01, ** p <0.05, * p <0.10 mean statistically significant at the one, five and ten percent level respectively. 
 
Table A-9: Results for TFP growth of non-metal minerals mining and dressing sub-
industry, “other minerals” mining and dressing sub-industry and logging and 
transport of timber and bamboo sub-industry  
Regression 1 uses all the economic variables except for China’s FDI inflows. Regression 2 uses the variables in Regression 1 
plus the APEC variable.  
CLRATIOG represents the capital-labour ratio growth rate; D(LNDRND) represents the difference of the log of deflated R&D 
expenditure; D(LNDEDUCATION) represents the difference of the log of deflated education expenditure; D(LNOPENNESS) 
represents the difference of the log of openness rate; LNTARIFF represents the log of tariff rate; D(LNDEXPORT) represents 
the difference of the log of deflated exports; APEC represents the value of one when China is a member of APEC, while zero 
otherwise.  
Non-metal minerals 
mining and dressing 
“Other minerals” mining 
and dressing Logging and transport of timber and bamboo 
Regression 1 Regression 1 Regression 1 Regression 2 Variable 
Coefficient t-Stat Coefficient t-Stat Coefficient t-Stat Coefficient t-Stat 
C 52.0664*** 22.1530 -102.7961*** -7.17E+12 -5.0592* -1.7195 -58.0544*** -15.5540 
CLRATIOG 0.8161*** 40.9156 0.0057*** 1.42E+13 -0.8498*** -33.5986 -0.9593*** -45.6145 
D(LNDRND) 355.8402*** 54.2015 -281.8687*** -2.66E+12 -37.7272*** -3.7841 -139.2539*** -14.3568 
D(LNDEDUCATION) -130.5761*** -14.7876 44.4972*** 4.44E+11 67.1734*** 5.0239 21.8566** 1.9976 
D(LNOPENNESS) 201.9887*** 28.5755 -917.4963*** -2.15E+13 -97.3720*** -12.8790 -187.4897*** -24.0670 
LNTARIFF -74.3953*** -28.5881 82.1260*** 9.74E+12 2.2865* 1.6582 27.8831*** 15.6487 
D(LNDEXPORT) -144.6126*** -26.0843 405.2641*** 1.00E+13 62.9456*** 10.7700 144.6840*** 22.3906 
APEC __ __ __ __ __ __ 39.0621*** 18.2498 
R-squared 0.8887  1.0000  0.7847  0.8635  
Adjusted R-squared 0.8870  1.0000  0.7824  0.8618  
F-statistic 509.7431  7.24E+26  351.0156  521.2958  
Prob(F-statistic) 0.0000  0.0000  0.0000  0.0000  
Included 
observations 10  7  15  15  
Sample(adjusted) 1994 2003  1991 1997  1988 2002  1988 2002  
Note: *** p <0.01, ** p <0.05, * p <0.10 mean statistically significant at the one, five and ten percent level respectively. 
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Table A-10: Results for TFP growth of food processing sub-industry and food 
production sub-industry  
Regression 1 uses all the economic variables except for China’s FDI inflows. Regression 2 uses the variables in Regression 1 
plus the APEC variable.  
CLRATIOG represents the capital-labour ratio growth rate; D(LNDRND) represents the difference of the log of deflated R&D 
expenditure; D(LNDEDUCATION) represents the difference of the log of deflated education expenditure; D(LNOPENNESS) 
represents the difference of the log of openness rate; LNTARIFF represents the log of tariff rate; D(LNDEXPORT) represents 
the difference of the log of deflated exports; APEC represents the value of one when China is a member of APEC, while zero 
otherwise.  
Food processing Food production 
Regression 1 Regression 1 Regression 2 Variable 
Coefficient t-Statistic Coefficient t-Statistic Coefficient t-Statistic 
C 38.1543*** 5.5836 -44.8569*** -9.7845 -57.7633*** -7.3614 
CLRATIOG 1.1951*** 10.4276 -0.7195*** -156.7483 -0.7163*** -147.7422 
D(LNDRND) 208.2708*** 11.3489 -24.4171 -1.4220 -43.6738** -2.2291 
D(LNDEDUCATION) -68.2928* -1.6712 353.9426*** 16.9309 336.0937*** 14.8446 
D(LNOPENNESS) 415.1859*** 17.1204 -20.9305 -1.4715 -40.3629** -2.3560 
LNTARIFF -37.7922*** -5.3846 9.4160*** 3.9309 15.5993*** 4.0222 
D(LNDEXPORT) -260.6494*** -14.9967 -58.8018*** -5.5615 -40.1734*** -2.8700 
APEC __ __ __ __ 9.8077** 2.0241 
R-squared 0.5341  0.9813  0.9815  
Adjusted R-squared 0.5268  0.9812  0.9813  
F-statistic 73.1883  5409.8730  4660.8940  
Prob(F-statistic) 0.0000  0.0000  0.0000  
Included observations 10  16  16  
Sample(adjusted) 1994 2003  1988 2003  1988 2003  
Note: *** p <0.01, ** p <0.05, * p <0.10 mean statistically significant at the one, five and ten percent level respectively. 
 
Table A-11: Results for TFP growth of beverage production sub-industry, tobacco 
processing sub-industry and textile sub-industry 
Regression 1 uses all the economic variables except for China’s FDI inflows. Regression 2 uses the variables in Regression 1 
plus the APEC variable. 
CLRATIOG represents the capital-labour ratio growth rate; D(LNDRND) represents the difference of the log of deflated R&D 
expenditure; D(LNDEDUCATION) represents the difference of the log of deflated education expenditure; D(LNOPENNESS) 
represents the difference of the log of openness rate; LNTARIFF represents the log of tariff rate; D(LNDEXPORT) represents 
the difference of the log of deflated exports; APEC represents the value of one when China is a member of APEC, while zero 
otherwise.  
Beverage production Tobacco processing Textile industry 
Regression 1 Regression 1 Regression 1 Regression 2 Variable 
Coefficient t-Statistic Coefficient t-Statistic Coefficient t-Statistic Coefficient t-Statistic 
C 30.3316*** 9.3694 4.0148* 1.7020 -65.4747*** -17.1943 -62.5751*** -9.1630 
CLRATIOG -2.1190*** -10.8330 -0.4719*** -25.5618 -0.5216*** -11.9055 -0.5141*** -11.1201 
D(LNDRND) 7.1782 1.1729 70.0745*** 12.6289 -7.2448 -0.4849 -1.9356 -0.1064 
D(LNDEDUCATION) 618.8266*** 10.6168 -176.6568*** -17.9754 366.8125*** 19.4209 369.2061*** 18.9635 
D(LNOPENNESS) 57.4899*** 6.5796 -64.1140*** -7.9901 29.6146** 2.3245 35.0884** 2.1084 
LNTARIFF -85.5820*** -10.9537 13.5435*** 4.9712 19.2779*** 9.9447 17.8823*** 5.3426 
D(LNDEXPORT) -136.9465*** -10.6663 92.0812*** 14.1247 -83.8709*** -9.1063 -88.5635*** -6.8116 
APEC __ __ __ __ __ __ -2.1161 -0.5116 
R-squared 0.3250  0.8939  0.5514  0.5516  
Adjusted R-squared 0.3144  0.8923  0.5470  0.5465  
F-statistic 30.7288  537.9952  126.3936  108.2452  
Prob(F-statistic) 0.0000  0.0000  0.0000  0.0000  
Included 
observations 10  10  16  16  
Sample(adjusted) 1994 2003  1994 2003  1988 2003  1988 2003  
Note: *** p <0.01, ** p <0.05, * p <0.10 mean statistically significant at the one, five and ten percent level respectively. 
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Table A-12: Results for TFP growth of garments and other fiber products sub-industry 
and leather, furs, down and related products sub-industry  
Regression 1 uses all the economic variables except for China’s FDI inflows. Regression 2 uses the variables in Regression 1 
plus the APEC variable.  
CLRATIOG represents the capital-labour ratio growth rate; D(LNDRND) represents the difference of the log of deflated R&D 
expenditure; D(LNDEDUCATION) represents the difference of the log of deflated education expenditure; D(LNOPENNESS) 
represents the difference of the log of openness rate; LNTARIFF represents the log of tariff rate; D(LNDEXPORT) represents 
the difference of the log of deflated exports; APEC represents the value of one when China is a member of APEC, while zero 
otherwise.  
Garments and other fiber products Leather, furs, down and related products 
Regression 1 Regression 2 Regression 1 Regression 2 Variable 
Coefficient t-Statistic Coefficient t-Statistic Coefficient t-Statistic Coefficient t-Statistic 
C -85.0925*** -17.1769 -109.7294*** -10.9376 -77.2051*** -14.0544 -68.3193*** -6.7219 
CLRATIOG -0.0835** -2.1792 -0.1529*** -3.3698 0.6896*** 11.9800 0.7100*** 11.6735 
D(LNDRND) 52.7291*** 2.8131 15.2779 0.6675 136.9572*** 6.7933 151.2286*** 6.1996 
D(LNDEDUCATION) 328.7095*** 13.6983 312.4845*** 12.7302 281.9205*** 10.1070 286.9133*** 10.1373 
D(LNOPENNESS) -16.191 -1.0144 -61.2757*** -2.7194 132.7444*** 7.4642 148.3367*** 6.3751 
LNTARIFF 32.5253*** 13.1126 43.5967*** 9.4004 22.3120*** 8.6433 18.1441*** 3.8039 
D(LNDEXPORT) -102.5524*** -8.7773 -65.2395*** -3.7042 -171.2689*** -13.7488 -184.0782*** -10.5038 
APEC __ __ 17.0010*** 2.8190 __ __ -5.9168 -1.0391 
R-squared 0.5650  0.5705  0.6344  0.6350  
Adjusted R-squared 0.5607  0.5656  0.6308  0.6309  
F-statistic 133.5380  116.8852  178.4288  153.1130  
Prob(F-statistic) 0.0000  0.0000  0.0000  0.0000  
Included 
observations 16  16  16  16  
Sample(adjusted) 1988 2003  1988 2003  1988 2003  1988 2003  
Note: *** p <0.01, ** p <0.05, * p <0.10 mean statistically significant at the one, five and ten percent level respectively. 
 
Table A-13: Results for TFP growth of timber processing, bamboo cane, palm, fiber 
and straw products sub-industry and furniture manufacturing sub-industry  
Regression 1 uses all the economic variables except for China’s FDI inflows. Regression 2 uses the variables in Regression 1 
plus the APEC variable.  
CLRATIOG represents the capital-labour ratio growth rate; D(LNDRND) represents the difference of the log of deflated R&D 
expenditure; D(LNDEDUCATION) represents the difference of the log of deflated education expenditure; D(LNOPENNESS) 
represents the difference of the log of openness rate; LNTARIFF represents the log of tariff rate; D(LNDEXPORT) represents 
the difference of the log of deflated exports; APEC represents the value of one when China is a member of APEC, while zero 
otherwise.  
Timber processing, bamboo cane, palm, fiber and 
straw products Furniture manufacturing 
Regression 1 Regression 2 Regression 1 Regression 2 Variable 
Coefficient t-Statistic Coefficient t-Statistic Coefficient t-Statistic Coefficient t-Statistic 
C -106.9124*** -15.0012 -161.2051*** -13.1347 -72.4539*** -16.8083 -100.6916*** -12.9401 
CLRATIOG -0.1498*** -2.9515 -0.2882*** -5.1538 -0.3533*** -14.1073 -0.3983*** -14.8696 
D(LNDRND) 260.8954*** 9.4962 146.1666*** 4.2590 -29.4576* -1.7889 -78.1556*** -3.9578 
D(LNDEDUCATION) 414.0093*** 11.9692 377.6917*** 10.9471 416.0675*** 19.5324 394.5451*** 18.2822 
D(LNOPENNESS) 63.5510*** 2.8870 -41.6593 -1.4316 -19.553 -1.4550 -65.5524*** -3.8608 
LNTARIFF 26.1496*** 6.9854 51.5242*** 8.6239 20.5952*** 9.1387 33.6513*** 8.9873 
D(LNDEXPORT) -211.0586*** -12.9894 -122.4857*** -5.3500 -84.4062*** -8.3580 -43.1315*** -3.1298 
APEC __ __ 42.2721*** 5.3748 __ __ 20.5890*** 4.3320 
R-squared 0.5407  0.5612  0.6424  0.6530  
Adjusted R-squared 0.5362  0.5562  0.6390  0.6491  
F-statistic 121.0361  112.5616  184.7563  165.6035  
Prob(F-statistic) 0.0000  0.0000  0.0000  0.0000  
Included 
observations 16  16  16  16  
Sample(adjusted) 1988 2003  1988 2003   1988 2003   1988 2003  
Note: *** p <0.01, ** p <0.05, * p <0.10 mean statistically significant at the one, five and ten percent level respectively. 
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Table A-14: Results for TFP growth of papermaking and paper products sub-industry 
and printing and record medium reproduction sub-industry  
Regression 1 uses all the economic variables except for China’s FDI inflows. Regression 2 uses the variables in Regression 1 
plus the APEC variable.  
CLRATIOG represents the capital-labour ratio growth rate; D(LNDRND) represents the difference of the log of deflated R&D 
expenditure; D(LNDEDUCATION) represents the difference of the log of deflated education expenditure; D(LNOPENNESS) 
represents the difference of the log of openness rate; LNTARIFF represents the log of tariff rate; D(LNDEXPORT) represents 
the difference of the log of deflated exports; APEC represents the value of one when China is a member of APEC, while zero 
otherwise.  
Papermaking and paper products Printing and record medium reproduction 
Regression 1 Regression 2 Regression 1 Regression 2 Variable 
Coefficient t-Statistic Coefficient t-Statistic Coefficient t-Statistic Coefficient t-Statistic 
C -24.9758*** -9.1138 -25.0538*** -5.3456 -32.9171*** -10.9089 -44.6353*** -8.2993 
CLRATIOG -0.5954*** -32.6808 -0.5956*** -29.6061 -0.3930*** -13.8573 -0.4266*** -13.7662 
D(LNDRND) -120.5555*** -11.5518 -120.7198*** -9.1716 148.7535*** 12.9658 131.7656*** 10.0408 
D(LNDEDUCATION) 360.4636*** 27.4867 360.4069*** 26.8700 61.2138*** 4.3273 49.6383*** 3.3647 
D(LNOPENNESS) -34.5682*** -4.2159 -34.7087*** -3.2472 -43.0682*** -4.5970 -63.9742*** -5.2182 
LNTARIFF -0.2976 -0.2061 -0.2608 -0.1133 17.6684*** 10.8906 23.0217*** 8.8535 
D(LNDEXPORT) -29.6783*** -4.8265 -29.5551*** -3.4374 -46.0473*** -6.5947 -27.9854*** -2.8624 
APEC __ __ 0.0613 0.0205 __ __ 8.8183*** 2.6264 
R-squared 0.7759  0.7759  0.5971  0.6015  
Adjusted R-squared 0.7738  0.7734  0.5931  0.5970  
F-statistic 356.1076  304.7406  152.3739  132.8402  
Prob(F-statistic) 0.0000  0.0000  0.0000  0.0000  
Included 
observations 16  16  16  16  
Sample(adjusted) 1988 2003  1988 2003  1988 2003  1988 2003  
Note: *** p <0.01, ** p <0.05, * p <0.10 mean statistically significant at the one, five and ten percent level respectively. 
 
Table A-15: Results for TFP growth of cultural, educational and sports goods sub-
industry and petroleum refining and coking sub-industry  
Regression 1 uses all the economic variables except for China’s FDI inflows. Regression 2 uses the variables in Regression 1 
plus the APEC variable.  
CLRATIOG represents the capital-labour ratio growth rate; D(LNDRND) represents the difference of the log of deflated R&D 
expenditure; D(LNDEDUCATION) represents the difference of the log of deflated education expenditure; D(LNOPENNESS) 
represents the difference of the log of openness rate; LNTARIFF represents the log of tariff rate; D(LNDEXPORT) represents 
the difference of the log of deflated exports; APEC represents the value of one when China is a member of APEC, while zero 
otherwise.  
Cultural, educational and sports goods Petroleum refining and coking 
Regression 1 Regression 2 Regression 1 Regression 2 Variable 
Coefficient t-Statistic Coefficient t-Statistic Coefficient t-Statistic Coefficient t-Statistic 
C -72.9754*** -20.4141 -99.6896*** -15.0145 -40.4051*** -11.4489 -110.8821*** -21.3089 
CLRATIOG -0.1629*** -7.4677 -0.2092*** -8.8796 -0.8582*** -18.0269 -1.0019*** -24.6292 
D(LNDRND) -51.7061*** -3.7850 -96.2907*** -5.8739 194.7828*** 14.5072 79.2661*** 5.9921 
D(LNDEDUCATION) 343.7354*** 19.6510 323.3606*** 18.2444 136.5386*** 7.8907 68.2184*** 4.5396 
D(LNOPENNESS) -35.8324*** -3.1861 -80.5077*** -5.5426 55.5660*** 4.9184 -65.0063*** -5.4408 
LNTARIFF 25.1852*** 13.8526 37.5044*** 11.8939 2.3041 1.2868 36.7031*** 14.2682 
D(LNDEXPORT) -57.3968*** -6.8267 -17.8363 -1.5188 -41.5571*** -4.9560 66.2707*** 6.9075 
APEC __ __ 18.9189*** 4.7421 __ __ 51.0354*** 16.4289 
R-squared 0.6605  0.6724  0.5557  0.6910  
Adjusted R-squared 0.6572  0.6687  0.5514  0.6875  
F-statistic 200.0370  180.6440  128.6039  196.8333  
Prob(F-statistic) 0.0000  0.0000  0.0000  0.0000  
Included observations 16  16  16  16  
Sample(adjusted) 1988 2003  1988 2003  1988 2003  1988 2003  
Note: *** p <0.01, ** p <0.05, * p <0.10 mean statistically significant at the one, five and ten percent level respectively. 
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Table A-16: Results for TFP growth of raw chemical materials and chemical products 
sub-industry and medical and pharmaceutical products sub-industry  
Regression 1 uses all the economic variables except for China’s FDI inflows. Regression 2 uses the variables in Regression 1 
plus the APEC variable.  
CLRATIOG represents the capital-labour ratio growth rate; D(LNDRND) represents the difference of the log of deflated R&D 
expenditure; D(LNDEDUCATION) represents the difference of the log of deflated education expenditure; D(LNOPENNESS) 
represents the difference of the log of openness rate; LNTARIFF represents the log of tariff rate; D(LNDEXPORT) represents 
the difference of the log of deflated exports; APEC represents the value of one when China is a member of APEC, while zero 
otherwise.  
Raw chemical materials and chemical products Medical and pharmaceutical products 
Regression 1 Regression 2 Regression 1 Regression 2 Variable 
Coefficient t-Statistic Coefficient t-Statistic Coefficient t-Statistic Coefficient t-Statistic 
C -19.9613*** -12.5227 -21.9112*** -7.9563 -10.8210*** -5.1507 -32.6455*** -8.7053 
CLRATIOG -0.6042*** -499.2024 -0.6038*** -470.2451 0.6147*** 10.4579 0.4578*** 7.5143 
D(LNDRND) 22.3459*** 3.7262 19.4522*** 2.8349 104.8803*** 13.2907 67.6000*** 7.2586 
D(LNDEDUCATION) 132.2803*** 18.1649 129.6507*** 16.4364 31.7435*** 3.1256 17.4561* 1.7482 
D(LNOPENNESS) -31.8001*** -6.4362 -34.7600*** -5.7902 130.2238*** 14.7219 82.2588*** 7.4907 
LNTARIFF 6.7394*** 8.0482 7.6680*** 5.6452 -0.5426 -0.4631 10.4268*** 5.3550 
D(LNDEXPORT) -4.309 -1.1687 -1.4972 -0.3051 -114.7074*** -18.8670 -74.8537*** -9.1125 
APEC __ __ 1.4762 0.8684 __ __ 15.1718*** 6.9086 
R-squared 0.9981  0.9981  0.4478  0.4900  
Adjusted R-squared 0.9981  0.9981  0.4421  0.4838  
F-statistic 55205.6100  47300.3400  78.1154  79.1877  
Prob(F-statistic) 0.0000  0.0000  0.0000  0.0000  
Included observations 16  16  15  15  
Sample(adjusted) 1988 2003  1988 2003  1989 2003  1989 2003  
Note: *** p <0.01, ** p <0.05, * p <0.10 mean statistically significant at the one, five and ten percent level respectively. 
 
Table A-17: Results for TFP growth of chemical fiber sub-industry and medical and 
rubber products sub-industry  
Regression 1 uses all the economic variables except for China’s FDI inflows. Regression 2 uses the variables in Regression 1 
plus the APEC variable.  
CLRATIOG represents the capital-labour ratio growth rate; D(LNDRND) represents the difference of the log of deflated R&D 
expenditure; D(LNDEDUCATION) represents the difference of the log of deflated education expenditure; D(LNOPENNESS) 
represents the difference of the log of openness rate; LNTARIFF represents the log of tariff rate; D(LNDEXPORT) represents 
the difference of the log of deflated exports; APEC represents the value of one when China is a member of APEC, while zero 
otherwise.  
Chemical fiber Rubber products 
Regression 1 Regression 2 Regression 1 Regression 2 Variable 
Coefficient t-Statistic Coefficient t-Statistic Coefficient t-Statistic Coefficient t-Statistic 
C -24.0462*** -13.2352 0.4182 0.1402 -13.9998*** -6.7273 -12.3938*** -3.4210 
CLRATIOG 0.3307*** 12.4014 0.3902*** 15.3718 -0.0735* -1.7279 -0.0687 -1.5811 
D(LNDRND) 39.9556*** 5.8610 78.5346*** 10.6040 10.1423 1.0694 13.1973 1.1955 
D(LNDEDUCATION) -21.4420** -2.3728 1.6966 0.1955 26.4781** 2.0609 27.6435** 2.1208 
D(LNOPENNESS) 115.4893*** 19.7544 156.5789*** 22.9968 -0.5705 -0.0663 2.5728 0.2479 
LNTARIFF 19.2015*** 20.3154 7.9236*** 5.5288 11.9146*** 10.6632 11.1707*** 6.3083 
D(LNDEXPORT) -38.1686*** -9.0458 -74.7920*** -13.9292 -12.5136** -2.3611 -15.1261** -2.1102 
APEC __ __ -18.1032*** -9.9310 __ __ -1.2252 -0.5417 
R-squared 0.6470  0.6985  0.1997  0.2001  
Adjusted R-squared 0.6433  0.6949  0.1914  0.1904  
F-statistic 176.5526  190.9803  24.0387  20.6213  
Prob(F-statistic) 0.0000  0.0000  0.0000  0.0000  
Included observations 15  15  15  15  
Sample(adjusted) 1989 2003  1989 2003  1989 2003  1989 2003  
Note: *** p <0.01, ** p <0.05, * p <0.10 mean statistically significant at the one, five and ten percent level respectively. 
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Table A-18: Results for TFP growth of plastic products sub-industry, non-metal 
mineral products sub-industry and smelting and pressing of ferrous metals sub-
industry  
Regression 1 uses all the economic variables except for China’s FDI inflows. Regression 2 uses the variables in Regression 1 
plus the APEC variable.  
CLRATIOG represents the capital-labour ratio growth rate; D(LNDRND) represents the difference of the log of deflated R&D 
expenditure; D(LNDEDUCATION) represents the difference of the log of deflated education expenditure; D(LNOPENNESS) 
represents the difference of the log of openness rate; LNTARIFF represents the log of tariff rate; D(LNDEXPORT) represents 
the difference of the log of deflated exports; APEC represents the value of one when China is a member of APEC, while zero 
otherwise.  
Plastic products Non-metal mineral products Smelting and pressing of ferrous metals 
Regression 1 Regression 2 Regression 1 Regression 1 Regression 2 Variable 
Coefficient t-Stat Coefficient t-Stat Coefficient t-Stat Coefficient t-Stat Coefficient t-Stat 
C -39.2342*** -8.702 -75.3082*** -9.944 -30.0565*** -14.256 -49.0202*** -11.397 -148.4046*** -28.860
CLRATIOG 0.1986*** 2.855 0.0901 1.285 1.1355*** 33.951 -2.7952*** -31.876 -3.1223*** -49.108
D(LNDRND) 65.8099*** 3.677 0.6257 0.030 110.0713*** 18.470 45.6781** 2.542 -142.1668*** -9.514
D(LNdeducation) 182.8384*** 6.824 170.5613*** 6.524-390.9182*** -24.025 327.2117*** 15.558 223.5697*** 14.416
D(LNopenness) 54.5450*** 3.963 -6.0134 -0.355 93.2607*** 13.296 -209.6740*** -12.600 -407.4464*** -28.330
LNtariff 12.5400*** 5.793 29.1070*** 8.241 62.2590*** 23.508 21.6084*** 9.591 68.9091*** 27.168
D(LNdexport) -117.4316*** -12.384 -65.5820*** -5.124 -16.4036*** -2.766 79.1632*** 6.701 254.2143*** 22.899
APEC __ __ 24.7559*** 5.842 __ __ __ __ 77.8661*** 23.989
R-squared 0.4705 0.5001 0.8727 0.7524 0.8760 
Adjusted R-
squared 0.4650 0.4940 0.8707 0.7498 0.8745 
F-statistic 85.6118 82.4626 437.4329 292.7090 582.4757 
Prob (F-statistic) 0.0000 0.0000 0.0000 0.0000 0.0000 
Included 
observations 15 15 10 15 15 
Sample 
(adjusted) 1989 2003 1989 2003 1994 2003 1989 2003  1989 2003 
Note: *** p <0.01, ** p <0.05, * p <0.10 mean statistically significant at the one, five and ten percent level respectively. 
 
Table A-19: Results for TFP growth of smelting and pressing of nonferrous metals 
sub-industry and metal products sub-industry  
Regression 1 uses all the economic variables except for China’s FDI inflows. Regression 2 uses the variables in Regression 1 
plus the APEC variable.  
CLRATIOG represents the capital-labour ratio growth rate; D(LNDRND) represents the difference of the log of deflated R&D 
expenditure; D(LNDEDUCATION) represents the difference of the log of deflated education expenditure; D(LNOPENNESS) 
represents the difference of the log of openness rate; LNTARIFF represents the log of tariff rate; D(LNDEXPORT) represents 
the difference of the log of deflated exports; APEC represents the value of one when China is a member of APEC, while zero 
otherwise.  
Smelting and pressing of nonferrous metals Metal products 
Regression 1 Regression 2 Regression 1 Regression 2 Variable 
Coefficient t-Statistic Coefficient t-Statistic Coefficient t-Statistic Coefficient t-Statistic 
C -53.7548*** -13.1874 -86.9874*** -13.3272 -76.9600*** -14.4773 -102.3034*** -11.0864 
CLRATIOG -0.2872*** -3.7665 -0.3544*** -4.7576 -0.4491*** -4.7918 -0.5173*** -5.4386 
D(LNDRND) 124.9204*** 7.9275 67.9024*** 3.8445 39.4703 1.6339 -7.9855 -0.2869 
D(LNDEDUCATION) 144.1447*** 8.0286 100.8934*** 5.4131 374.6061*** 10.8172 361.4124*** 10.4591 
D(LNOPENNESS) 40.5942* 1.8870 -28.0625 -1.1983 -1.1451 -0.0587 -47.0253** -1.9829 
LNTARIFF 24.2511*** 11.7349 40.3539*** 12.5444 25.9608*** 9.7653 37.4302*** 8.6562 
D(LNDEXPORT) -75.5584*** -6.1650 -18.2777 -1.2297 -99.7970*** -7.5443 -60.0268*** -3.3915 
APEC __ __ 25.9586*** 6.3888 __ __ 18.3113*** 3.3456 
R-squared 0.4001  0.4397  0.4534  0.4638  
Adjusted R-squared 0.3939  0.4329  0.4478  0.4573  
F-statistic 64.2514  64.6973  79.9197  71.3097  
Prob(F-statistic) 0.0000  0.0000  0.0000  0.0000  
Included observations 15  15  15  15  
Sample(adjusted) 1989 2003  1989 2003  1989 2003  1989 2003  
Note: *** p <0.01, ** p <0.05, * p <0.10 mean statistically significant at the one, five and ten percent level respectively. 
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Table A-20: Results for TFP growth of ordinary machinery sub-industry, special 
purposes equipment sub-industry, transport equipment sub-industry and electric 
equipment and machinery sub-industry  
Regression 1 uses all the economic variables except for China’s FDI inflows.  
CLRATIOG represents the capital-labour ratio growth rate; D(LNDRND) represents the difference of the log of deflated R&D 
expenditure; D(LNDEDUCATION) represents the difference of the log of deflated education expenditure; D(LNOPENNESS) 
represents the difference of the log of openness rate; LNTARIFF represents the log of tariff rate; D(LNDEXPORT) represents 
the difference of the log of deflated exports; APEC represents the value of one when China is a member of APEC, while zero 
otherwise.  
Ordinary machinery Special purposes 
equipment Transport equipment 
Electric equipment and 
machinery 
Regression 1 Regression 1 Regression 1 Regression 1 Variable 
Coefficient t-Statistic Coefficient t-Statistic Coefficient t-Statistic Coefficient t-Statistic 
C -20.7536*** -10.9122 -34.4998*** -8.3838 -30.8226*** -9.6459 -64.4144*** -22.2262 
CLRATIOG -0.0871** -2.4397 0.7186*** 10.7974 -0.6863*** -16.9822 -1.0542*** -21.9877 
D(LNDRND) 4.0581 0.6284 15.5861* 1.7867 17.1277 1.3130 -189.6304*** -13.0101 
D(LNDEDUCATION) -77.8582*** -8.9166 -135.2750*** -5.3834 -21.5706 -1.4776 488.3609*** 27.0919 
D(LNOPENNESS) 18.8356* 1.8819 104.7521*** 8.5593 -123.5091*** -10.2118 -96.0056*** -8.1738 
LNTARIFF 30.9696*** 14.1665 42.9106*** 7.9369 37.6219*** 15.3292 26.7695*** 11.7831 
D(LNDEXPORT) 25.1461*** 3.8254 -16.3941 -1.4954 72.9582*** 7.7607 -21.9181** -2.4673 
APEC __ __ __ __ __ __ __ __ 
R-squared 0.8569  0.5686  0.6562  0.7257  
Adjusted R-squared 0.8547  0.5618  0.6520  0.7224  
F-statistic 382.2386  84.1269  159.0272  220.4463  
Prob(F-statistic) 0.0000  0.0000  0.0000  0.0000  
Included observations 10  10  13  13  
Sample(adjusted) 1994 2003  1994 2003  1991 2003  1991 2003  
Note: *** p <0.01, ** p <0.05, * p <0.10 mean statistically significant at the one, five and ten percent level respectively. 
 
Table A-21: Results for TFP growth of electronic and telecommunications sub-industry, 
instruments, meters, cultural and clerical machinery sub-industry and other 
manufacturing sub-industry  
Regression 1 uses all the economic variables except for China’s FDI inflows. Regression 2 uses the variables in Regression 1 
plus the APEC variable.  
CLRATIOG represents the capital-labour ratio growth rate; D(LNDRND) represents the difference of the log of deflated R&D 
expenditure; D(LNDEDUCATION) represents the difference of the log of deflated education expenditure; D(LNOPENNESS) 
represents the difference of the log of openness rate; LNTARIFF represents the log of tariff rate; D(LNDEXPORT) represents 
the difference of the log of deflated exports; APEC represents the value of one when China is a member of APEC, while zero 
otherwise.  
Electronic and 
telecommunications 
Instruments, meters 
cultural and clerical 
machinery 
Other manufacturing 
Regression 1 Regression 1 Regression 1 Regression 2 
Variable 
Coefficient t-Statistic Coefficient t-Statistic Coefficient t-Statistic Coefficient t-Statistic 
C -58.6100*** -14.7069 -34.7534*** -7.5184 -168.9710*** -37.9399 -268.6516*** -55.0132 
CLRATIOG -1.1056*** -15.9500 0.3994** 2.5330 -0.5636*** -33.4386 -0.7228*** -58.8763 
D(LNDRND) -195.7473*** -11.6550 112.5109*** 4.3274 491.3703*** 20.5137 -42.0624 -1.6069 
D(LNDEDUCATION) 393.4081*** 19.8098 19.6999 0.5861 1147.5550*** 42.0909 1276.2570*** 72.1183 
D(LNOPENNESS) -193.0828*** -11.0681 120.5632*** 3.8434 458.0055*** 22.3984 187.3575*** 11.1872 
LNTARIFF 32.2376*** 10.3001 25.1474*** 6.7597 21.1140*** 11.1135 66.4994*** 30.5110 
D(LNDEXPORT) 84.2864*** 6.7548 -91.8448*** -5.4338 -746.5345*** -48.1236 -533.0041*** -41.2409 
APEC __ __ __ __ __ __ 87.9064*** 24.7568 
R-squared 0.5597  0.2224  0.9570  0.9835  
Adjusted R-squared 0.5545  0.2131  0.9563  0.9832  
F-statistic 105.9463  23.8341  1420.0700  3249.4190  
Prob(F-statistic) 0.0000  0.0000  0.0000  0.0000  
Included observations 13  13  10  10  
Sample(adjusted) 1991 2003  1991 2003  1988 1997  1988 1997  
Note: *** p <0.01, ** p <0.05, * p <0.10 mean statistically significant at the one, five and ten percent level respectively. 
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Table A-22: Results for TFP growth of production and supply of power, steam and hot 
water sub-industry, production and supply of gas sub-industry and production and 
supply of tap water sub-industry  
Regression 1 uses all the economic variables except for China’s FDI inflows. Regression 2 uses the variables in Regression 1 
plus the APEC variable.  
CLRATIOG represents the capital-labour ratio growth rate; D(LNDRND) represents the difference of the log of deflated R&D 
expenditure; D(LNDEDUCATION) represents the difference of the log of deflated education expenditure; D(LNOPENNESS) 
represents the difference of the log of openness rate; LNTARIFF represents the log of tariff rate; D(LNDEXPORT) represents 
the difference of the log of deflated exports; APEC represents the value of one when China is a member of APEC, while zero 
otherwise.  
Production and supply of 
power, steam and hot 
water 
Production and supply 
of gas Production and supply of tap water 
Regression 1 Regression 1 Regression 1 Regression 2 
Variable 
Coefficient t-Statistic Coefficient t-Statistic Coefficient t-Statistic Coefficient t-Statistic 
C -25.9008*** -5.6067 -34.5444*** -7.1549 -23.5755*** -5.9820 -146.3036*** -43.5590 
CLRATIOG -0.8340*** -18.9940 1.9608*** 35.7564 -0.7595*** -21.6772 -0.6620*** -38.4615 
D(LNDRND) -38.8530*** -4.5391 460.1174*** 55.5824 188.7655*** 12.9009 -6.1311 -0.7330 
D(LNDEDUCATION) -79.4084*** -5.1633 687.6908*** 46.1623 -78.3969*** -4.4170 -217.2608*** -23.6348 
D(LNOPENNESS) -216.1187*** -17.7086 897.3372*** 77.0732 -44.8764*** -3.6536 -224.6563*** -31.1220 
LNTARIFF 40.5542*** 9.1117 -52.3556*** -11.3992 15.6235*** 7.7507 77.5306*** 45.5526 
D(LNDEXPORT) 178.6808*** 17.1558 -977.6383*** -90.2097 36.8381*** 4.0484 204.9413*** 35.1982 
APEC __ __ __ __ __ __ 85.6045*** 44.5348 
R-squared 0.8428  0.9889  0.5752  0.8993  
Adjusted R-squared 0.8404  0.9887  0.5711  0.8982  
F-statistic 342.3242  4538.3480  139.2438  786.1515  
Prob(F-statistic) 0.0000  0.0000  0.0000  0.0000  
Included 
observations 10  8  16  16  
Sample(adjusted) 1994 2003  1994 2003  1988 2003  1988 2003  
Note: *** p <0.01, ** p <0.05, * p <0.10 mean statistically significant at the one, five and ten percent level respectively. 
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